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IN RE: U.S. Patent No. 7,230,098 



ISSUED: JUNE 12, 2007 

TO: JINGRONG JEAN CUI, ET AL. 

FOR: AMIN OHETERO AR YL COMPOUNDS AS PROTEIN KINASE INHIBITORS 



FROM: Serial No. 10/786,610 
FILING DATE: February 26, 2004 



Commissioner for Patents 
P.O. Box 1450 

Mail Stop: Hatch-Waxman PTE 
Alexandria, VA 22313-1450 

APPLICATION FOR EXTENSION OF UNITED STATES PATENT NO. 7,230,098 

UNDER 35 U.S.C. $156 



Sir: 



Applicant, PFIZER INC. (“PFIZER”), a corporation organized and existing under the 
laws of the State of Delaware, having a place of business at 235 East 42 nd Street, New York, NY 
10017, represents that it is the owner of the entire right, title, and interest in and to, Letters Patent 
of the United States No. 7,230,098 granted to JINGRONG JEAN CUI, DILIP BHUMRALKAR, 
IRINY BOTROUS, JI YU CHU, LEE A. FUNK, CATHLEEN ELIZABETH HANAU, G. 
DAVIS HARRIS, LEI JIA, JOANNE JOHNSON, STEPHEN A. KOLODZIEJ, PEI-PEI KUNG, 
XIAO YUAN (SHARON) LI, JASON (QISHEN) LIN, JERRY JIALUN MENG, MITCHELL 
DAVID NAMBU, CHRISTOPHER G. NELSON, MASON ALAN PAIRISH, HONG SHEN, 
MICHELLE TRAN-DUBE, ALLISON WALTER, FANG-JIE ZHANG, and JENNIFER 
ZHANG on the 12 th day of June, 2007, for "AMINOHETEROARYL COMPOUNDS AS 
PROTEIN KINASE INHIBITORS", by virtue of the following: 




On July 1, 2004, JINGRONG JEAN CUI assigned, inter alia, all of her right, title and 
interest in, and to, U. S. Patent Application Serial No. 10/786,610, filed February 26, 2004 and 
all United States Letters Patent which may be granted therefor to SUGEN INC., which 
assignment was recorded in the United States Patent and Trademark Office on July 19, 2004 at 
Reel 014867, Frame 0434. 

On July 1, 2004, DILIP BHUMRALKAR assigned, inter alia, all of his right, title and 
interest in, and to, U. S. Patent Application Serial No. 10/786,610, filed February 26, 2004 and 
all United States Letters Patent which may be granted therefor to SUGEN INC., which 
assignment was recorded in the United States Patent and Trademark Office on July 19, 2004 at 
Reel 014867, Frame 0434. 

On July 8, 2004, IRINY BOTROUS assigned, inter alia, all of her right, title and interest 
in, and to, U. S. Patent Application Serial No. 10/786,610, filed February 26, 2004 and all United 
States Letters Patent which may be granted therefor to SUGEN INC., which assignment was 
recorded in the United States Patent and Trademark Office on July 19, 2004 at Reel 014867, 
Frame 0434. 

On July 2, 2004, JI YU CHU assigned, inter alia, all of her right, title and interest in, and 
to, U. S. Patent Application Serial No. 10/786,610, filed February 26, 2004 and all United States 
Letters Patent which may be granted therefor to SUGEN INC., which assignment was recorded 
in the United States Patent and Trademark Office on July 19, 2004 at Reel 014867, Frame 0434. 

On July 2, 2004, LEE A. FUNK assigned, inter alia, all of his right, title and interest in, 
and to, U. S. Patent Application Serial No. 10/786,610, filed February 26, 2004 and all United 
States Letters Patent which may be granted therefor to SUGEN INC., which assignment was 
recorded in the United States Patent and Trademark Office on July 19, 2004 at Reel 014867, 
Frame 0434. 

On July 1, 2004, CATHLEEN ELIZABETH HANAU assigned, inter alia, all of her 
right, title and interest in, and to, U. S. Patent Application Serial No. 10/786,610, filed February 
26, 2004 and all United States Letters Patent which may be granted therefor to SUGEN INC., 
which assignment was recorded in the United States Patent and Trademark Office on July 19, 
2004 at Reel 014867, Frame 0434. 

On July 15, 2004, G. DAVIS HARRIS assigned, inter alia, all of his right, title and 
interest in, and to, U. S. Patent Application Serial No. 10/786,610, filed February 26, 2004 and 



2 




all United States Letters Patent which may be granted therefor to SUGEN INC., which 
assignment was recorded in the United States Patent and Trademark Office on July 19, 2004 at 
Reel 014867, Frame 0434. 

On July 2, 2004, LEI JIA assigned, inter alia, all of her right, title and interest in, and to, 
U.S. Patent Application Serial No. 10/786,610, filed February 26, 2004 and all United States 
Letters Patent which may be granted therefor to SUGEN INC., which assignment was recorded 
in the United States Patent and Trademark Office on July 19, 2004 at Reel 014867, Frame 0434. 

On July 1, 2004, JOANNE JOHNSON assigned, inter alia, all of her right, title and 
interest in, and to, U. S. Patent Application Serial No. 10/786,610, filed February 26, 2004 and 
all United States Letters Patent which may be granted therefor to SUGEN INC., which 
assignment was recorded in the United States Patent and Trademark Office on July 19, 2004 at 
Reel 014867, Frame 0434. 

On June 30, 2004, STEPHEN A. KOLODZIEJ assigned, inter alia, all of his right, title 
and interest in, and to, U. S. Patent Application Serial No. 10/786,610, filed February 26, 2004 
and all United States Letters Patent which may be granted therefor to SUGEN INC., which 
assignment was recorded in the United States Patent and Trademark Office on July 19, 2004 at 
Reel 014867, Frame 0434. 

On July 2, 2004, PEI-PEI KUNG assigned, inter alia, all of her right, title and interest in, 
and to, U. S. Patent Application Serial No. 10/786,610, filed February 26, 2004 and all United 
States Letters Patent which may be granted therefor to SUGEN INC., which assignment was 
recorded in the United States Patent and Trademark Office on July 19, 2004 at Reel 014867, 
Frame 0434. 

On July 7, 2004, XIAO YU AN (SHARON) LI assigned, inter alia, all of her right, title 
and interest in, and to, U. S. Patent Application Serial No. 10/786,610, filed February 26, 2004 
and all United States Letters Patent which may be granted therefor to SUGEN INC., which 
assignment was recorded in the United States Patent and Trademark Office on July 19, 2004 at 
Reel 014867, Frame 0434. 

On July 9, 2004, JASON (QISHEN) LIN assigned, inter alia, all of his right, title and 
interest in, and to, U. S. Patent Application Serial No. 10/786,610, filed February 26, 2004 and 
all United States Letters Patent which may be granted therefor to SUGEN INC., which 
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assignment was recorded in the United States Patent and Trademark Office on July 19, 2004 at 
Reel 014867, Frame 0434. 

On June 30, 2004, JERRY JIALUN MENG assigned, inter alia, all of his right, title and 
interest in, and to, U. S. Patent Application Serial No. 10/786,610, filed February 26, 2004 and 
all United States Letters Patent which may be granted therefor to SUGEN INC., which 
assignment was recorded in the United States Patent and Trademark Office on July 19, 2004 at 
Reel 014867, Frame 0434. 

On July 9, 2004, MITCHELL DAVID NAMBU assigned, inter alia, all of his right, title 
and interest in, and to, U. S. Patent Application Serial No. 10/786,610, filed February 26, 2004 
and all United States Letters Patent which may be granted therefor to SUGEN INC., which 
assignment was recorded in the United States Patent and Trademark Office on July 19, 2004 at 
Reel 014867, Frame 0434. 

On July 15, 2004, CHRISTOPHER G. NELSON assigned, inter alia, all of his right, title 
and interest in, and to, U. S. Patent Application Serial No. 10/786,610, filed February 26, 2004 
and all United States Letters Patent which may be granted therefor to SUGEN INC., which 
assignment was recorded in the United States Patent and Trademark Office on July 19, 2004 at 
Reel 014867, Frame 0434. 

On July 9, 2004, MASON ALAN PAIRISH assigned, inter alia, all of his right, title and 
interest in, and to, U. S. Patent Application Serial No. 10/786,610, filed February 26, 2004 and 
all United States Letters Patent which may be granted therefor to SUGEN INC., which 
assignment was recorded in the United States Patent and Trademark Office on July 19, 2004 at 
Reel 014867, Frame 0434. 

On July 1, 2004, HONG SHEN assigned, inter alia, all of her right, title and interest in, 
and to, U. S. Patent Application Serial No. 10/786,610, filed February 26, 2004 and all United 
States Letters Patent which may be granted therefor to SUGEN INC., which assignment was 
recorded in the United States Patent and Trademark Office on July 19, 2004 at Reel 014867, 
Frame 0434. 

On June 29, 2004, MICHELLE TRAN-DUBE assigned, inter alia, all of her right, title 
and interest in, and to, U. S. Patent Application Serial No. 10/786,610, filed February 26, 2004 
and all United States Letters Patent which may be granted therefor to SUGEN INC., which 
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assignment was recorded in the United States Patent and Trademark Office on July 19, 2004 at 
Reel 014867, Frame 0434. 

On July 9, 2004, ALLISON WALTER assigned, inter alia, all of her right, title and 
interest in, and to, U. S. Patent Application Serial No. 10/786,610, filed February 26, 2004 and 
all United States Letters Patent which may be granted therefor to SUGEN INC., which 
assignment was recorded in the United States Patent and Trademark Office on July 19, 2004 at 
Reel 014867, Frame 0434. 

On July 1, 2004, FANG-JIE ZHANG assigned, inter alia, all of her right, title and 
interest in, and to, U. S. Patent Application Serial No. 10/786,610, filed February 26, 2004 and 
all United States Letters Patent which may be granted therefor to SUGEN INC., which 
assignment was recorded in the United States Patent and Trademark Office on July 19, 2004 at 
Reel 014867, Frame 0434. 

On July 7, 2004, JENNIFER ZHANG assigned, inter alia, all of her right, title and 
interest in, and to, U.S. Patent Application Serial No. 10/786,610, filed February 26, 2004 and all 
United States Letters Patent which may be granted therefor to SUGEN INC., which assignment 
was recorded in the United States Patent and Trademark Office on July 19, 2004 at Reel 014867, 
Frame 0434. 

Whereas by virtue of the terms of employment of Jingrong Jean Cui, Dilip Bhumralkar, 
Iriny Botrous, Lee A. Funk, Lei Jia, Pei-Pei Kung, Jason (Qishen) Lin, Jerry Jialun Meng, 
Mitchell David Nambu, Christopher G. Nelson, Mason Alan Pairish, Hong Shen, and Michelle 
Tran-Dube with PFIZER, PFIZER was entitled to an assignment of the invention described in 
U.S. Patent Application Serial No. 10/786,610. Full benefit of the assignment by these inventors 
was granted to SUGEN, INC. by virtue of CONSENT OF PFIZER INC., which consent was 
recorded in the United States Patent and Trademark Office on July 19, 2004 at Reel 014867, 
Frame 0434. 

Whereas by virtue of the terms of employment of Cathleen Elizabeth Hanau and Stephen 
A. Kolodziej with PHARMACIA & UPJOHN CORPORATION (“PHARMACIA”), 
PHARMACIA was entitled to an assignment of the invention described in U.S. Patent 
Application Serial No. 10/786,610. Full benefit of the assignment by these inventors was granted 
to SUGEN INC. by virtue of CONSENT OF PHARMACIA & UPJOHN CORPORATION, 
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which consent was recorded in the United States Patent and Trademark Office on July 19, 2004 
at Reel 014867, Frame 0434. 

On May 31, 201 1, SUGEN INC. assigned, inter alia, all of its right, title and interest in, 
and to, U.S. Patent Application Serial No. 10/786,610, filed February 26, 2004 which granted as 
United States Patent Number 7,230,098 on June 12, 2007 to PFIZER INC., which assignment 
was recorded in the United States Patent and Trademark Office on June 1, 201 1 at Reel 026373, 
Frame 0485. 

Pursuant to the provisions of 37 C.F.R. §1.730, Applicant hereby applies for an extension 
of the term of said United States Patent No. 7,230,098 of 178 days under 35 U.S.C. §156 based 
on the materials and accompanying papers set forth herein. In the materials following herein, 
paragraphs numbered "1" through "15" correspond to paragraph numbers "1" through "15" in 37 
C.F.R. § 1.740(a). 

(1) The approved product is Xalkori™, further identified as follows: 

Chemical Names 

(R)-3-[(l-(2,6-Dichloro-3-fluorophenyl)ethoxy)]-5-[(l-(piperidin-4-yl)-l//-pyrazol-4- 
yl)]pyridin-2-amine 
CAS Registry Number 
877399-52-5 
Generic Name 

crizotinib 

Molecular Formula 

C 21 H 22 C1 2 FN 5 0 
Molecular Weight 
450.34 
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Chemical Structure 




Physical Characteristics 

Crizotinib exists as a powder when recrystallized from isopropanol, m.p. 195°C. It is 
water-soluble to 0.034 mg/ml. Absorption max: 322 nm. 

(2) Xalkori™ was subject to regulatory review under §505 (b) of the Federal Food, Drug 
and Cosmetic Act (21 U.S.C. §355 (b)). 

(3) Xalkori™ received permission for commercial marketing or use under §505 (b) of the 
Federal Food, Drug and Cosmetic Act (21 U.S.C. §355(b)) on August 26, 2011. 

(4) The active ingredient in Xalkori™ is crizotinib, as the free base, which ingredient has 
not been previously approved for commercial marketing or use under the Federal Food, Drug 
and Cosmetic Act, the Public Health Service Act or the Virus-Serum-Toxin Act. 

(5) This Application is being submitted within the sixty-day period permitted for its 
submission pursuant to 37 C.F.R. §1 .720(f). The last day on which this Application could be 
submitted is October 24, 2011. 

(6) The patent for which an extension is being sought is identified as follows: 

Inventors : JINGRONG JEAN CUI, DILIP BHUMRALKAR, IRINY BOTROUS, JI YU CHU, 
LEE A. FUNK, CATHLEEN ELIZABETH HANAU, G. DAVIS HARRIS, LEI JIA, JOANNE 
JOHNSON, STEPHEN A. KOLODZIEJ, PEI-PEI KUNG, XIAO YUAN (SHARON) LI, 

JASON (QISHEN) LIN, JERRY JIALUN MENG, MITCHELL DAVID NAMBU, 
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CHRISTOPHER G. NELSON, MASON ALAN PAIRISH, HONG SHEN, MICHELLE TRAN- 
DUBE, ALLISON WALTER, FANG-JIE ZHANG, and JENNIFER ZHANG 
U.S. Patent No. : 7,230,098 

Title : AMIN OHETERO ARYL COMPOUNDS AS PROTEIN KINASE INHIBITORS 
Issued : June 12, 2007 

Expires : March 1, 2025. The normal expiration date of U.S. Patent No. 7,230,098 (“the 098 
patent”) is February 26, 2024, which is 20 years from the date on which the application for the 
patent was filed in the United States, which was February 26, 2004. The ‘098 patent received 
369 days of patent term adjustment (PTA) under 35 U.S.C 154(b) resulting in a PTA extended 
expiration date of March 1, 2025. 

(7) A copy of U.S. Patent No. 7,230,098, the patent for which an extension is being 
sought, is attached hereto as EXHIBIT A. 

(8) One receipt for a maintenance fee payment has issued for this patent, a copy of which 
is attached hereto as EXHIBIT B. One copy of a Request for Certificate of Correction, filed on 
September 8, 201 1, is attached hereto as EXHIBIT C. 

(9) U.S. Patent No. 7,230,098 claims the approved product. Claims 1 through 14, 
inclusive, claim the approved product. The manner in which each applicable claim reads on the 
approved product is as follows. 

Claim 1 of U.S. Patent No. 7,230,098 claims the genus of chemical compounds of 
formula 1 

R 1 

R 2 

1 

NH 2 

or a pharmaceutically acceptable salt or hydrate thereof, in which 
Y is CR 12 ; 
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R 1 is selected from C 6-12 aryl, 5-12 membered heteroaryl, C 3-12 cycloalkyl, 3-12 
membered heteroalicyclic; and each hydrogen in R 1 is optionally substituted by one or more R 3 
groups; 

R 2 is hydrogen; 

R 3 is halogen, C 1.12 alkyl, C 2-12 alkenyl, C 2-12 alkynyl, C 3-12 cycloalkyl, C 6 -i 2 aryl, 3-12 
membered heteroalicyclic, 5-12 membered heteroaryl, -S(0) m R 4 , -S(> 2 NR 4 R 5 , -S(0)20R 4 , -NO 2 , 
-NR 4 R 5 , -(CR 6 R 7 ) n OR 4 , -CN, -C(0)R 4 , -0C(0)R 4 , -0(CR 6 R 7 ) n R 4 , -NR 4 C(0)R 5 , 
-(CR 6 R 7 ) n C(0)0R 4 , -(CR 6 R 7 ) n NCR 4 R 5 , -C(=NR 6 )NR 4 R 5 , -NR 4 C(0)NR 5 R 6 , -NR 4 S(0) p R 5 or 
-C(0)NR 4 R 5 , each hydrogen in R 3 is optionally substituted by one or more R 8 groups, and R 3 
groups on adjacent atoms may combine to form a C 6-12 aryl, 5-12 membered heteroaryl, C 3.12 
cycloalkyl, or 3-12 membered heteroalicyclic group; 

each R 4 , R 5 , R 6 and R 7 is independently hydrogen, halogen, Cun alkyl, C 2-12 alkenyl, 

C 2-12 alkynyl, C 3.12 cycloalkyl, C 6-12 aryl, 3-12 membered heteroalicyclic, 5-12 membered 
heteroaryl; or any two of R 4 , R 5 , R 6 and R 7 bound to the same nitrogen atom may, together with 
the nitrogen to which they are bound, be combined to form a 3 to 12 membered heteroalicyclic or 
5-12 membered heteroaryl group optionally containing 1 to 3 additional heteroatoms selected 
from N, O, and S; or any two of R 4 , R 5 , R 6 and R 7 bound to the same carbon atom may be 
combined to form a C 3-12 cycloalkyl, C 6-12 aryl, 3-12 membered heteroalicyclic or 5-12 
membered heteroaryl group; and each hydrogen in R 4 , R 5 , R 6 and R 7 is optionally substituted by 
one or more R 8 groups; 

each R 8 is independently halogen, C 1.12 alkyl, C 2-12 alkenyl, C 2-12 alkynyl, C 3.12 
cycloalkyl, C 6-12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -CN, -O-C 1.12 
alkyl, -0-(CH 2 )nC3-i2 cycloalkyl, -0-(CH 2 ) n C6-i2 aryl, -0-(CH 2 ) n (3-12 membered heteroalicyclic) 
or -0-(CH 2 ) n (5-12 membered heteroaryl); and each hydrogen in R 8 is optionally substituted by 
one or more R 1 1 groups; 

A 1 is -(CR 9 R 10 ) n -A 2 

each R 9 and R 10 is independently hydrogen, halogen, C1-12 alkyl, C3.12 cycloalkyl, C6-12 
aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -S(0) m R 4 , -SC> 2 NR 4 R 5 , 
-S(0) 2 0R 4 , -N0 2 , -NR 4 R 5 , -(CR 6 R 7 ) n OR 4 , -CN, -C(0)R 4 , -0C(0)R 4 , -NR 4 C(0)R 5 , 
-(CR 6 R 7 ) n C(0)0R 4 , -(CR 6 R 7 )„NCR 4 R 5 , -NR 4 C(0)NR 5 R 6 , -NR 4 S(0) p R 5 or -C(0)NR 4 R 5 ; R 9 and 
R 10 may combine to form a C 3.12 cycloalkyl, 3-12 membered heteroalicyclic, C 6-12 aryl or 5-12 
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membered heteroaryl ring; and each hydrogen in R 9 and R 10 is optionally substituted by one or 
more R 3 groups; 

A 2 is C 6-12 aryl, 5-12 membered heteroaryl, C 3-12 cycloalkyl or 3-12 membered 
heteroalicyclic, and A 2 is optionally substituted by one or more R 3 groups; 

each R u is independently halogen, Cm 2 alkyl, C 1.12 alkoxy, C 3.12 cycloalkyl, C 6-12 aryl, 
3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -O-C 1.12 alkyl, -0-(CH2) n C3.i2 
cycloalkyl, -0-(CH2)„C6-i2 aryl, -0-(CH2) n (3-12 membered heteroalicyclic), -0-(CH2) n (5-12 
membered heteroaryl) or -CN, and each hydrogen in R 1 1 is optionally substituted by one or more 
groups selected from halogen, -OH, -CN, -C 1.12 alkyl which may be partially or fully 
halogenated, -O-C 1.12 alkyl which may be partially or fully halogenated, -CO, -SO and -SO 2 ; 

R is hydrogen; 
m is 0, 1 or 2; 
n is 0, 1, 2, 3 or 4; and 
p is 1 or 2; 

wherein said 3-12 membered heteroalicyclic group is selected from pyrroline, 
pyrrolidine, dioxolane, imidazoline, imidazolidine, pyrazoline, pyrazolidine, pyran, piperidine, 
dioxane, morpholine, dithiane, thiomorpholine, piperazine and trithiane and said 5-12 membered 
heteroaryl group is selected from furan, thiophene, pyrrole, oxazole, thiazole, imidazole, 
pyrazole, isoxazole, isothiazole, oxadiazole, triazole, thiadiazole, pyridine, pyridazine, 
pyrimidine, pyrazine and triazine. 

When R 1 is a 5-12 membered heteroaryl substituted by one R 3 group (where 5-12 
membered heteroaryl is pyrazole, R is 3-12 membered heteroalicyclic, and 3-12 membered 
heteroalicyclic is piperidine), A 1 is -(CR 9 R 10 ) n -A 2 , one of R 9 or R 10 is C 1-12 alkyl, the other of R 9 
or R is hydrogen, A is C 6-12 aryl substituted by three R groups that are each halogen, R is H 
and n is 1 , the compound of the formula 1 embraces crizotinib. Therefore, claim 1 reads on the 
approved product. 

Claim 2 of U.S. Patent No. 7,230,098 claims the genus of chemical compounds of 
formula la 
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la 



R 1 

R 2 



NH 2 

in which the definition of Y, R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , R u , R 12 , m, n and p are the 
same as in claim 1 , but the definition of A is restricted. In the restricted definition, A can be 
C 6-12 aryl or 5-12 membered heteroaryl optionally substituted by one or more R 3 groups. Thus, 
when A 2 is C 6-12 aryl substituted by three R 3 groups that are each halogen, claim 2 embraces 
crizotinib and reads on the approved product. 

Claim 3 of U.S. Patent No. 7,230,098 claims the genus of chemical compounds of 
formula la in which the definition of Y, R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , R n , R 12 , A 2 , m, n and 
p have the same definition as in claim 2, but the definition of R 1 is restricted. In the restricted 
definition, R 1 is selected from C 6-12 aryl and 5-12 membered heteroaryl, and each hydrogen in R 1 
is optionally substituted by one or more R 3 groups. Thus, when R 1 is 5-12 membered heteroaryl 
having one hydrogen substituted by one R 3 group, claim 3 embraces crizotinib and reads on the 
approved product. 

Claim 4 of U.S. Patent No. 7,230,098 claims the genus of chemical compounds of 
formula la in which the definition of Y, R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , R 11 , R 12 , m, n and 
p are the same as in claim 2, but the definition of A is restricted. In the restricted definition, A 
is substituted by at least one halogen atom. Therefore, claim 4 embraces crizotinib and reads on 
the approved product. 

Claim 5 of U.S. Patent No. 7,230,098 claims the genus of chemical compounds of 
formula 1 in which the definition of Y, R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , R u , R 12 , A 1 , A 2 , m, n, 
p are the same as in claim 1, but the definition of R 1 is restricted. In the restricted definition, R 1 
is a furan, thiopene, pyrrole, pyrroline, pyrrolidine, dioxolane, oxazole, thiazole, imidazole, 
imidazoline, imidazolidine, pyrazole, pyrazoline, pyrazolidine, isoxazole, isothiazole, 
oxadiazole, triazole, thiadiazole, pyran, pyridine, piperidine, dioxane, morpholine, dithiane, 
thiomorpholine, pyridazine, pyrimidine, pyrazine, piperazine, triazine, trithiane or phenyl group, 
and each hydrogen in R is optionally substituted by one or more R groups. Thus, when R is 
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pyrazole substituted by one R 3 group, claim 5 embraces crizotinib and reads on the approved 
product. 

Claim 6 of U.S. Patent No. 7,230,098 claims the genus of chemical compounds of 
formula 2 



R 1 




or a pharmaceutically acceptable salt or hydrate thereof, in which 

R 1 is selected from C 6.12 aryl, 5-12 membered heteroaryl, C 3.12 cycloalkyl, 3-12 
membered heteroalicyclic; and each hydrogen in R 1 is optionally substituted by one or more R 3 
groups; 

R is hydrogen; 

R 3 is halogen, C 1-12 alkyl, C 2-12 alkenyl, C 2-12 alkynyl, C 3-12 cycloalkyl, C 6-12 aryl, 3-12 
membered heteroalicyclic, 5-12 membered heteroaryl, -S(0) m R 4 , -SC> 2 NR 4 R 5 , -S(0)20R 4 , -NO 2 , 
-NR 4 R 5 , -(CR 6 R 7 )„OR 4 , -CN, -C(0)R 4 , -OC(0)R 4 , -0(CR 6 R 7 ) n R 4 , -NR 4 C(0)R 5 , 
-(CR 6 R 7 ) n C(0)0R 4 , -(CR 6 R 7 ) n NCR 4 R 5 , -C(=NR 6 )NR 4 R 5 , -NR 4 C(0)NR 5 R 6 , -NR 4 S(0) p R 5 or 
-C(0)NR 4 R 5 , each hydrogen in R 3 is optionally substituted by one or more R 8 groups, and R 3 
groups on adjacent atoms may combine to form a C 6-12 aryl, 5-12 membered heteroaryl, C 3.12 
cycloalkyl or 3-12 membered heteroalicyclic group; 

each R 4 , R 5 , R 6 and R 7 is independently hydrogen, halogen, C 1.12 alkyl, C 2.12 alkenyl, 

C 2-12 alkynyl, C 3.12 cycloalkyl, C 6.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered 
heteroaryl; or any two of R 4 , R 5 , R 6 and R 7 bound to the same nitrogen atom may, together with 
the nitrogen to which they are bound, be combined to form a 3 to 12 membered heteroalicyclic or 
5-12 membered heteroaryl group optionally containing 1 to 3 additional heteroatoms selected 
from N, O, and S; or any two of R 4 , R 5 , R 6 and R 7 bound to the same carbon atom may be 
combined to form a C 3.12 cycloalkyl, C 6-12 aryl, 3-12 membered heteroalicyclic or 5-12 
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membered heteroaryl group; and each hydrogen in R 4 , R 5 , R 6 and R 7 is optionally substituted by 
one or more R 8 groups; 

ft 

each R is independently halogen, Cm 2 alkyl, C 2-12 alkenyl, C 2-12 alkynyl, C 3.12 
cycloalkyl, C 6-12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -CN, -O-C 1-12 
alkyl, -0-(CH 2 ) n C 3 .i2 cycloalkyl, -0-(CH2) n C6-i2 aryl, -0-(CH2) n (3-12 membered heteroalicyclic) 
or -0-(CH 2 ) n (5-12 membered heteroaryl); and each hydrogen in R 8 is optionally substituted by 
one or more R 1 1 groups; 

A 1 is -(CR 9 R 10 )n-A 2 ; 

each R 9 and R 10 is independently hydrogen, halogen, C 1.12 alkyl, C 3-12 cycloalkyl, C 6-12 
aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -S(0) m R 4 , -S02NR 4 R 5 , 
-S(0) 2 0R 4 , -N0 2 , -NR 4 R 5 , -(CR 6 R 7 ) n OR 4 , -CN, -C(0)R 4 , -0C(0)R 4 , -NR 4 C(0)R 5 , 
-(CR 6 R 7 ) n C(0)0R 4 , -(CR 6 R 7 )„NCR 4 R 5 , -NR 4 C(0)NR 5 R 6 , -NR 4 S(0 ) p R 5 or -C(0)NR 4 R 5 ; R 9 and 
R 10 may combine to form a C 3-12 cycloalkyl, 3-12 membered heteroalicyclic, C 6-12 aryl or 5-12 
membered heteroaryl ring; and each hydrogen in R 9 and R 10 is optionally substituted by one or 
more R 3 groups; 

ft 

A is C 6-12 aryl, 5-12 membered heteroaryl, C 3.12 cycloalkyl or 3-12 membered 
heteroalicyclic, and A is optionally substituted by one or more R groups; 

each R 11 is independently halogen, C 1-12 alkyl, C 1-12 alkoxy, C 3.12 cycloalkyl, C 6-12 aryl, 
3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -O-C 1-12 alkyl, -0-(CH2) n C3-i2 
cycloalkyl, -0-(CH2) n C6-i2 aryl, -0-(CH2) n (3-12 membered heteroalicyclic), -0-(CH2) n (5-12 
membered heteroaryl) or -CN, and each hydrogen in R 1 1 is optionally substituted by one or more 
groups selected from halogen, -OH, -CN, -Cm 2 alkyl which may be partially or fully 
halogenated, -O-C 1-12 alkyl which may be partially or fully halogenated, -CO, -SO and -SO 2 ; 

R is hydrogen; 
m is 0, 1 or 2; 
n is 0, 1, 2, 3 or 4; and 
p is 1 or 2; 

wherein said 3-12 membered heteroalicyclic group is selected from pyrroline, 
pyrrolidine, dioxolane, imidazoline, imidazolidine, pyrazoline, pyrazolidine, pyran, piperidine, 
dioxane, morpholine, dithiane, thiomorpholine, piperazine and trithiane and said 5-12 membered 
heteroaryl group is selected from furan, thiophene, pyrrole, oxazole, thiazole, imidazole, 
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pyrazole, isoxazole, isothiazole, oxadiazole, triazole, thiadiazole, pyridine, pyridazine, 
pyrimidine, pyrazine and triazine. 

When R 1 is a 5-12 membered heteroaryl substituted by one R 3 (where 5-12 membered 
heteroaryl is pyrazole, R 3 is 3-12 membered heteroalicyclic, and 3-12 membered heteroalicyclic 
is piperidine), R 2 is H, A 1 is -(CR 9 R 10 ) n -A 2 , one of R 9 or R 10 is Cm 2 alkyl, the other of R 9 or R 10 
is hydrogen, A 2 is C^-n aryl substituted by three R 3 groups that are each halogen, R 12 is H and n 
is 1 , the compound of the formula 2 embraces crizotinib. Therefore, claim 6 reads on the 
approved product. 

Claim 7 of U.S. Patent No. 7,230,098 claims the genus of chemical compounds of 
formula 2a 




nh 2 



in which the definition of R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , R 11 , R 12 , m, n and p are the same 

0 9 

as in claim 6, but the definition of A is restricted. In the restricted definition, A can be C 6.12 aryl 
or 5-12 membered heteroaryl optionally substituted by one or more R groups. Thus when A is 
C 6-12 aryl substituted by three R 3 groups that are each halogen, claim 7 embraces crizotinib and 
reads on the approved product. 

Claim 8 of U.S. Patent No. 7,230,098 claims the genus of chemical compounds of 
formula 2a in which the definition of R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , R 11 , R 12 , A 2 , m, n and p 
have the same definition as in claim 7, but the definition of R 1 is restricted. In the restricted 
definition, R 1 is selected from C 6-12 aryl and 5-12 membered heteroaryl, and each hydrogen in R 1 
is optionally substituted by one or more R 3 groups. Thus, when R 1 is a 5-12 membered heteroaryl 
substituted by one R group, claim 8 embraces crizotinib and reads on the approved product. 

Claim 9 of U.S. Patent No. 7,230,098 claims the genus of chemical compounds of 
formula 2a in which the definition of R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , R n , R 12 , m, n and p 
are the same as in claim 7, but the definition of A 2 is restricted. In the restricted definition, A 2 is 
substituted by at least one halogen atom. Therefore, claim 9 embraces crizotinib and reads on the 
approved product. 
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Claim 10 of U.S. Patent No. 7,230,098 claims the genus of chemical compounds of 
formula 2a in which the definition of Y, R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , R 11 , R 12 , A 1 , A 2 , m, n, 
p are the same as in claim 6, but the definition of R 1 is restricted. In the restricted definition, R 1 
is a furan, thiopene, pyrrole, pyrroline, pyrrolidine, dioxolane, oxazole, thiazole, imidazole, 
imidazoline, imidazolidine, pyrazole, pyrazoline, pyrazolidine, isoxazole, isothiazole, 
oxadiazole, triazole, thiadiazole, pyran, pyridine, piperidine, dioxane, morpholine, dithiane, 
thiomorpholine, pyridazine, pyrimidine, pyrazine, piperazine, triazine, trithiane or phenyl group, 
and each hydrogen in R 1 is optionally substituted by one or more R 3 groups. Thus, when R 1 is 
pyrazole having one hydrogen substituted by one R 3 group, claim 1 0 embraces crizotinib and 
reads on the approved product. 

Claim 1 1 of U.S. Patent No. 7,230,098 claims the genus of chemical compounds of 
formula 4 



R 1 




NH 2 

or a pharmaceutically acceptable salt or hydrate thereof, in which 

R 1 is selected from C 6-12 aryl, 5-12 membered heteroaryl, C 3-12 cycloalkyl, 3-12 
membered heteroalicyclic; and each hydrogen in R 1 is optionally substituted by one or more 
groups; 



R 3 



R 3 is halogen, C 1.12 alkyl, C 2.12 alkenyl, C 2-12 alkynyl, C 3.12 cycloalkyl, C 6-12 aryl, 3-12 
membered heteroalicyclic, 5-12 membered heteroaryl, -S(0) m R 4 , -SC> 2 NR 4 R 5 , -S( 0 ) 20 R 4 , -NO 2 , 
-NR 4 R 5 , -(CR 6 R 7 ) n OR 4 , -CN, -C(0)R 4 , -OC(0)R 4 , -0(CR 6 R 7 ) n R 4 , -NR 4 C(0)R 5 , 
-(CR 6 R 7 )„C(0)0R 4 , -(CR 6 R 7 ) n NCR 4 R 5 , -C(=NR 6 )NR 4 R 5 , -NR 4 C(0)NR 5 R 6 , -NR 4 S(0) p R 5 or 
-C(0)NR 4 R 5 , each hydrogen in R 3 is optionally substituted by one or more R 8 groups, and R 3 
groups on adjacent atoms may combine to form a C 6-12 aryl, 5-12 membered heteroaryl, C 3.12 
cycloalkyl or 3-12 membered heteroalicyclic group; 
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each R 4 , R 5 , R 6 and R 7 is independently hydrogen, halogen, Cm 2 alkyl, C 2-12 alkenyl, 

C 2-12 alkynyl, C 3-12 cycloalkyl, C 6-12 aryl, 3-12 membered heteroalicyclic, 5-12 membered 
heteroaryl; or any two of R 4 , R 5 , R 6 and R 7 bound to the same nitrogen atom may, together with 
the nitrogen to which they are bound, be combined to form a 3 to 12 membered heteroalicyclic or 
5-12 membered heteroaryl group optionally containing 1 to 3 additional heteroatoms selected 
from N, O, and S; or any two of R 4 , R 5 , R 6 and R 7 bound to the same carbon atom may be 
combined to form a C 3.12 cycloalkyl, C 6-12 aryl, 3-12 membered heteroalicyclic or 5-12 
membered heteroaryl group; and each hydrogen in R 4 , R 5 , R 6 and R 7 is optionally substituted by 
one or more R 8 groups; 

a 

each R is independently halogen, Cm 2 alkyl, C2-12 alkenyl, C2-12 alkynyl, C3.12 
cycloalkyl, C6-12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -CN, -O-C1.12 
alkyl, -0-(CH 2 )nC 3 .i2 cycloalkyl, -0-(CH2) n C6-i2 aryl, -0-(CH2) n (3-12 membered heteroalicyclic) 

O 

or -0-(CH 2 ) n (5-12 membered heteroaryl); and each hydrogen in R is optionally substituted by 
one or more R l 1 groups; 

each R 9 and R 10 is independently hydrogen, halogen, C 1.12 alkyl, C 3.12 cycloalkyl, C 6-12 
aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -S(0) m R 4 , -SC> 2 NR 4 R 5 , 
-S(0) 2 0R 4 , -N0 2 , -NR 4 R 5 , -(CR 6 R 7 ) n OR 4 , -CN, -C(0)R 4 , -0C(0)R 4 , -NR 4 C(0)R 5 , 
-(CR 6 R 7 )„C(0)0R 4 , -(CR 6 R 7 ) n NCR 4 R 5 , -NR 4 C(0)NR 5 R 6 , -NR 4 S(0 ) p R 5 or -C(0)NR 4 R s ; R 9 and 
R 10 may combine to form a C 3-12 cycloalkyl, 3-12 membered heteroalicyclic, C 6-12 aryl or 5-12 
membered heteroaryl ring; and each hydrogen in R 9 and R 10 is optionally substituted by one or 
more R 3 groups; 

A 2 is C 6-12 aryl, 5-12 membered heteroaryl, C 3.12 cycloalkyl or 3-12 membered 
heteroalicyclic, and A is optionally substituted by one or more R groups; 

each R 11 is independently halogen, C 1-12 alkyl, C 1.12 alkoxy, C 3.12 cycloalkyl, C 6-12 aryl, 
3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -O-C 1-12 alkyl, -0-(CH2) n C3-i2 
cycloalkyl, -0-(CH 2 ) n C6-i2 aryl, -0-(CH 2 ) n (3-12 membered heteroalicyclic), -0-(CH 2 ) n (5-12 
membered heteroaryl) or -CN, and each hydrogen in R 11 is optionally substituted by one or more 
groups selected from halogen, -OH, -CN, -C 1.12 alkyl which may be partially or fully 
halogenated, -O-C 1.12 alkyl which may be partially or fully halogenated, -CO, -SO and -SO 2 ; 
m is 0, 1 or 2; 
n is 0, 1, 2, 3 or 4; and 
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p is 1 or 2; 

wherein said 3-12 membered heteroalicyclic group is selected from pyrroline, 
pyrrolidine, dioxolane, imidazoline, imidazolidine, pyrazoline, pyrazolidine, pyran, piperidine, 
dioxane, morpholine, dithiane, thiomorpholine, piperazine and trithiane and said 5-12 membered 
heteroaryl group is selected from furan, thiophene, pyrrole, oxazole, thiazole, imidazole, 
pyrazole, isoxazole, isothiazole, oxadiazole, triazole, thiadiazole, pyridine, pyridazine, 
pyrimidine, pyrazine and triazine. 

When R 1 is a 5-12 membered heteroaryl substituted by one R 3 group (where 5-12 
membered heteroaryl is pyrazole, R 3 is 3-12 membered heteroalicyclic, and 3-12 membered 
heteroalicyclic is piperidine), one of R 9 or R 10 is Cm 2 alkyl, the other of R 9 or R 10 is hydrogen, 
A 2 is C 6-12 aryl substituted by three R 3 groups that are each halogen, the compound of the 
formula 4 embraces crizotinib. Therefore, claim 1 1 reads on the approved product. 

Claim 12 of U.S. Patent No. 7,230,098 claims the genus of chemical compounds of 
formula 4 in which the definition of R 1 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 1 °, R 1 1 , m, n and p are the 
same as in claim 11, but the definition of A 2 is restricted. In the restricted definition, A 2 can be 
Cg -12 aryl or 5-12 membered heteroaryl optionally substituted by one or more R 3 groups. Thus 
when A 2 is C 6-12 aryl, claim 12 embraces crizotinib and reads on the approved product. 

Claim 13 of U.S. Patent No. 7,230,098, (as corrected by the Certificate of Correction 
filed on September 8, 201 1, a copy of which is attached hereto, claims the genus of chemical 
compounds of formula 6 



R 23 




or a pharmaceutically acceptable salt thereof in which 
Z is CH or N; 

Aryl is an optionally fused aryl or an optionally fused heteroaryl group which is 
optionally substituted by one or more substituents selected from the group consisting of a 
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halogen, -OR 24 , -COR 24 , -COOR 24 , -CONR 24 R 25 , -CN, -N0 2 , -S(0) m R 24 , -S0 2 NR 24 R 25 , 
perfluoroalkyl, lower alkyl, cycloalkyl, heterocycle, alkenyl, alkynyl, aryl, -NR 24 R 25 , 
-NR 24 C(0)R 25 and -NR 24 S(0) p R 25 ; 

R 21 and R 22 are independently selected from the group consisting of hydrogen, halogen, 
-COR 24 , -COOR 24 , -CONR 24 R 25 , -CN, perfluoroalkyl, lower alkyl, cycloalkyl, heterocycle, 
alkenyl, alkynyl, and aryl; 

R is selected from the group consisting of: 

an optionally fused aryl, heteroaryl, alicyclic or heterocyclic group, optionally substituted 
by one or more substituents selected from the group consisting of a halogen, 

-(CH 2 )„-OR 24 , -COR 24 , -COOR 24 , -CONR 24 R 25 , -CN, -N0 2 , -S(0) m R 24 , -S0 2 NR 24 R 25 , 
perfluoroalkyl, -O-perfluoroalkyl, lower alkyl, cycloalkyl, heterocycle, heteroaryl, alkenyl, 
alkynyl, aryl, -(CH 2 ) n -NR 24 R 25 , -NR 24 C(0)R 25 and -NR 24 S(0) p R 25 , wherein said heterocycle, 
heteroaryl and aryl substituents may be optionally substituted by a group selected from the group 
consisting of lower alkyl, halogen, -C(0)NR 24 R 25 , NR 24 R 25 , NR 24 C(0)R 25 and NR 24 S(0) p R 25 ; 

-OR 24 , -COR 24 , -COOR 24 , -CN, -N0 2 , -S(0) m R 24 , -S0 2 NR 24 R 25 , perfluoroalkyl, 
cycloalkyl, heterocycle, alkenyl, and alkynyl; 

R 24 and R 25 are independently selected from the group consisting of hydrogen, lower 
alkyl, cycloalkyl, alkenyl, alkynyl, aryl, aminoalkyl, alkylaminoalkyl, alkylaminocycloalkyl, 
dialkylaminoalkyl and -(CH 2 ) n -heterocycle, wherein said -(CH 2 )„-heterocycle may be further 
substituted by one or more of lower alkyl, -(CH 2 ) n -hydroxy, heterocycle and -C(0)R , 

or R 24 and R 25 can combine to form a 5- to 6-membered heterocyclic ring having one or 
more heteroatoms selected from the group consisting of N, O, S, S(O) and S0 2 , said 5- to 
6-membered heterocyclic ring may be optionally substituted by lower alkyl, -(CH 2 ) n -heterocycle, 
cycloalkyl, halo, -(CH 2 ) n -NR 26 R 27 , amino, -C(0)R 26 , -NR 26 -C(0)0R 27 and -NR 26 -C(0)R 27 ; 

wherein R and R are independently selected from the group consisting of hydrogen, 
lower alkyl, -<CH 2 )„-cycloalkyl and -C(0)-(CH 2 ) n -0H; 

except that when Z is N and R 21 and R 22 are H and Aryl is m-chlorophenyl, R 23 is not 
piperazine; 

m is 0, 1 or 2; 
n is 0, 1, 2 or 3; 
p is 1 or 2; 
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wherein said heterocyclic group is selected from pyrroline, pyrrolidine, dioxolane, 
imidazoline, imidazolidine, pyrazoline, pyrazolidine, pyran, piperidine, dioxane, morpholine, 
dithiane, thiomorpholine, piperazine and trithiane and said heteroaryl group is selected from 
furan, thiophene, pyrrole, oxazole, thiazole, imidazole, pyrazole, isoxazole, isothiazole, 
oxadiazole, triazole, thiadiazole, pyridine, pyridazine, pyrimidine, pyrazine and triazine. 

When Z is CH, Aryl is substituted by three halogen groups, one of either R 21 or R 22 is 
hydrogen, the other of R 21 or R 22 is lower alkyl, R 23 is heteroaryl group substituted by 
heterocycle, where the heteroaryl group is pyrazole. Thus, the compound of formula 6 embraces 
crizotinib. Therefore, claim 1 3 reads on the approved product. 

Claim 14 of U.S. Patent No. 7,230,098 claims the genus of chemical compounds of 
formula 6 in which the definition of Z, Aryl, R 21 , R 22 , R 23 , R 24 , R 25 , R 26 , R 27 , m, n and p are the 
same as in claim 13, but the definition of R is restricted. In the restricted definition, R can be 
aryl or heteroaryl. Thus, when R is heteroaryl, claim 14 embraces crizotinib and reads on the 
approved product. 

(10) The relevant dates and information pursuant to 35 U.S.C. § 1 56(g) in order to enable 
the Secretary of Health and Human Services to determine the applicable regulatory review 
period are as follows: 

(a) IND 73,544 was assigned to crizotinib in a letter dated December 22, 2005. 
Accordingly, the effective date of IND 73,544 is January 21, 2006, i.e., thirty-days following the 
notification of December 22, 2005. 

(b) An NDA under §505(b) of the Federal Food, Drug and Cosmetic Act for Xalkori™ 
(crizotinib) was submitted on March 30, 2011 as NDA 202570. The NDA for Xalkori™ was 
submitted under the fast track program. The first wave submission for NDA 202570 was 
completed under the fast track program on January 4, 201 1 . The second and third wave 
submissions for NDA 202570 were completed on February 22, 201 1 and March 30, 2011, 
respectively. Subsequent filings were made on March 31, 2011, April 13, 2011, April 15, 2011, 
April 26, 201 1 and May 3, 201 1. NDA 202570 was determined to be complete and ready for 
substantive review in a letter from FDA on May 16, 201 1 . FDA accorded NDA 202570 a 
submission date of March 30, 201 1, a copy of which is attached hereto as EXHIBIT D. 

(c) NDA No. 202570 was approved on August 26, 2011. 
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(1 1) A brief description of the significant activities undertaken by, or for, the marketing 
Applicant during the applicable regulatory review period with respect to the approved product, 
and the significant dates applicable to such activities, is attached hereto as EXHIBIT E. 

(12) Pursuant to the provisions of 35 U.S.C. §156, Applicant believes U.S. Patent No. 
7,230,098 is eligible for an extension of 178 days. The requirements of 35 U.S.C. §1 56(a) and (c) 
(4) have been satisfied as follows: 

(a) U.S. Patent No. 7,230,098 claims the approved product, Xalkori™ (crizotinib). 

(b) U.S. Patent No. 7,230,098 has not yet expired. It is presently set to expire on March 1, 
2025. The expiration date of U.S. Patent No. 7,230,098 includes 369 days of patent term 
adjustment granted under 35 U.S.C 154(b). 

(c) The term of U.S. Patent No. 7,230,098 has never been extended. 

(d) This Application is being submitted by PFIZER, the owner of record of U. S. Patent 
No. 7,230,098, in accordance with the requirements of 35 U.S.C. § 156(d). 

(e) The approved product, Xalkori™, has been subject to a regulatory review period 
under §505(b) of the Federal Food, Drug and Cosmetic Act prior to its commercial marketing or 
use, and permission for said commercial marketing or use is the first permitted commercial 
marketing or use under the Federal Food, Drug and Cosmetic Act. 

(f) No patent has, to this date, been extended, nor has any other extension been applied 
for, for the regulatory review period forming the basis for this Application for extension of the 
term of U.S. Patent No. 7,230,098. 

The length of extension of the term of U.S. Patent No. 7,230,098 of 178 days claimed by 
applicant was determined according to the provisions of 35 U.S.C. § 156(c) and § 156(g) as 
follows: 

(a) The term of the regulatory review period, as defined in 35 U.S.C. § 156(c)(2), is 693.5 
days, i.e., one half of the 1387 day period between the June 12, 2007 issue date of U.S. Patent 
No. 7,230,098 and the March 30, 201 1 submission date of the NDA. 

(b) The term of the NDA review period commencing on March 30, 201 1, the date the 
NDA for the approved product was initially submitted, and ending August 26, 201 1, the date on 
which the NDA was approved, is 1 50 days. 

(c) The sum of paragraphs (a) and (b) of this subsection is 843 days ignoring the extra 
half day. 
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(d) The sum shown in paragraph (c) is limited under 35 U.S.C. 156(c)(3) because 
fourteen years from the NDA approval date of August 26, 2011 is earlier than the June 23, 2027 
expiration of U.S. Patent No. 7,230,098 based on a 843 day extension of patent term. 

(e) The date that is fourteen years from the NDA approval date is August 26, 2025. 

(f) The sum total of days between the expiration of U.S. Patent No. 7,230,098 of March 
1, 2025 and the date August 26, 2025 which is the date fourteen years from the NDA approval 
date is 178 days. 

(g) The sum shown in paragraph (f) is not limited under 35 U.S.C. 156 (g)(6)(A) which 
states that if the patent involved is issued after the date of enactment of that section, the period of 
extension may not exceed five (5) years. The claimed period of extension is 178 days, which 
period is less than five (5) years. 

(h) The sum in paragraph (f) is 1 78 days. 

(i) Pursuant to 35 U.S.C. §156, Applicant herewith claims an extended expiration date of 
August 26, 2025, for U.S. Patent No. 7,230,098. 

(13) Applicant acknowledges the duty to disclose to the Commissioner of Patents and 
Trademarks and the Secretary of Health and Human Services any information material to the 
determination of entitlement to the 178 day extension being sought to the term of U.S. Patent No. 
7,230,098. 

(14) The prescribed fee pursuant to 37 C.F.R. §1.20(j)(l) of $1,120.00 for receiving and 
acting upon this Application for extension of patent term is to be charged to Deposit Account 
No. 16-1445, as authorized in the transmittal letter. 

(15) Please address all inquiries and correspondence relating to this Application to: 

Vincent P. Liptak 

PFIZER INC. 

Patent Department 

10555 Science Center Dr. 
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AMINOHETEROARYL COMPOUNDS AS 
PROTEIN KINASE INHIBITORS 

This application claims the benefit of U.S. Provisional 
Application Ser. No. 60/449.588, filed Feb. 26, 2003, and 
60/540,229, filed Jan. 29, 2004, the disclosures of which are 
hereby incorporated by reference in their entireties. 

FIELD OF THE INVENTION 

The invention relates generally to novel chemical com- 
pounds and methods. More particularly, the invention pro- 
vides novel aminoheteroaryl compounds, particularly ami- 
nopyridines and aminopyrazines, having protein tyrosine 
kinase activity, and methods of their synthesis and use. 

BACKGROUND 

Protein kinases (“PKs”) are enzymes that catalyze the 
phosphorylation of hydroxy groups on tyrosine, serine and 
threonine residues of proteins. The consequences of this 
seemingly simple activity are staggering; cell growth, dif- 
ferentiation and proliferation, i.e., virtually all aspects of cell 
life in one way or another depend on PK activity. Further- 
more, abnormal PK activity has been related to a host of 
disorders, ranging from relatively non-life threatening dis- 
eases such as psoriasis to extremely virulent diseases such as 
glioblastoma (brain cancer). 

The PKs can be conveniently broken down into two 
classes, the protein tyrosine kinases (PTKs) and the serine- 
threonine kinases (STKs). 

One of the prime aspects of PTK activity is their involve- 
ment with growth factor receptors. Growth factor receptors 
are cell-surface proteins. When bound by a growth factor 
ligand, growth factor receptors are converted to an active 
form which interacts with proteins on the inner surface of a 
cell membrane. This leads to phosphorylation on tyrosine 
residues of the receptor and other proteins and to the 
formation inside the cell of complexes with a variety of 
cytoplasmic signaling molecules that, in turn, effect numer- 
ous cellular responses such as cell division (proliferation), 
cell differentiation, cell growth, expression of metabolic 
effects to the extracellular microenvironment, etc. For a 
more complete discussion, see Schlessinger and Ullrich, 
Neuron 9:303—391 (1992), which is incorporated by refer- 
ence, including any drawings, as if fully set forth herein. 

Growth factor receptors with PTK activity are known as 
receptor tyrosine kinases (“RTKs”). They comprise a large 
family of transmembrane receptors with diverse biological 
activity. At present, at least nineteen (19) distinct subfami- 
lies of RTKs have been identified. An example of these is the 
subfamily designated the “HER” RTKs, which include 
EGFR (epithelial growth factor receptor), HER2, HER3 and 
HER4. These RTKs consist of an extracellular glycosylated 
ligand binding domain, a transmembrane domain and an 
intracellular cytoplasmic catalytic domain that can phospho- 
rylate tyrosine residues on proteins. 

.Another RTK subfamily consists of insulin receptor (IR), 
insulin-like growth factor I receptor (IGF-1R) and insulin 
receptor related receptor (IRR). IR and IGF-1 R interact with 
insulin, IGF-I and IGF-U to form a heterotetramer of two 
entirely extracellular glycosylated a subunits and two p 
subunits which cross the cell membrane and which contain 
the tyrosine kinase domain. 

A third RTK subfamily is referred to as the platelet 
derived growth factor receptor (“PDGFR”) group, which 
includes PDGFRa, PDGFR(3, CSFIR, c-kit and c-tins. 



2 

These receptors consist of glycosylated extracellular 
domains composed of variable numbers of immunoglobin- 
like loops and an intracellular domain wherein the tyrosine 
kinase domain is interrupted by unrelated amino acid 
5 sequences. 

.Another group which, because of its similarity to the 
PDGFR subfamily, is sometimes subsumed into the later 
group is the fetus liver kinase (“flk”) receptor subfamily. 
This group is believed to be made up of kinase insert 
domain-receptor fetal liver kinase-1 (KDR/FLK-1), flk-lR, 
flk-4 and fins-like tyrosine kinase 1 (flt-1). 

A further member of the tyrosine kinase growth factor 
receptor family is the fibroblast growth factor (“FGF”) 
15 receptor subgroup. This group consists of four receptors, 
FGFR1-4, and seven ligands, FGF1-7. While not yet well 
defined, it appears that the receptors consist of a glycosy- 
lated extracellular domain containing a variable number of 
immunoglobin-like loops and an intracellular domain in 
20 which the tyrosine kinase sequence is interrupted by regions 
of unrelated amino acid sequences. 

Still another member of the tyrosine kinase growth factor 
receptor family is the vascular endothelial growth factor 
(“VEGF”) receptor subgroup. VEGF is a dimeric glycopro- 
25 tein similar to PDGF but has different biological functions 
and target cell specificity in vivo. In particular, VEGF is 
presently thought to play an essential role is vasculogenesis 
and angiogenesis. 

Still another member of the tyrosine kinase growth factor 
30 receptor family is MET, often referred to as c-Met, also 
known as human hepatocyte growth factor receptor tyrosine 
kinase (hHGFR). c-Met is thought to play a role in primary 
tumor growth and metastasis. 

A more complete listing of the known RTK subfamilies is 
35 described in Plowman et al., DN&P 7(6):334-339 (1994), 
which is incorporated by reference. 

In addition to the RTKs, there also exists a family of 
entirely intracellular PTKs called “non-receptor tyrosine 
^ kinases” or “cellular tyrosine kinases.” This latter designa- 
tion, abbreviated “CTK,” will be used herein. CTKs do not 
contain extracellular and transmembrane domains. At 
present, over 24 CTKs in 1 1 subfamilies (Src, Frk, Btk, Csk, 
Abl, Zap70, Fes, Fps, Fak, Jak and Ack) have been identi- 
fied. The Src subfamily appear so far to be the largest group 
of CTKs and includes Src, Yes, Fyn, Lyn, Lck, Blk, Hck, 
Fgr, AUR1, AUR2 and Yrk. For a more detailed discussion 
of CTKs, see Bolen, Oncogene, 8:2025-2031 (1993), which 
is incorporated by reference, including any drawings, as if 
50 fully set forth herein. 

The serine/ threonine kinases, STKs, like the CTKs, are 
predominantly intracellular although there are a few receptor 
kinases of the STK type. STKs are the most common of the 
cytosolic kinases; i.e., kinases that perform their fiinction in 
55 that part of the cytoplasm other than the cytoplasmic 
oiganelles and cytoskelton. The cytosol is the region within 
the cell where much of the cell’s intermediary metabolic and 
biosynthetic activity occurs; e.g., it is in the cytosol that 
proteins are synthesized on ribosomes. The STKs include 
go CDk2, Raf, the ZC family of kinases, the NEK family of 
kinases, and BUB1. 

RTKs, CTKs and STKs have all been implicated in a host 
of pathogenic conditions including, significantly, cancer. 
Other pathogenic conditions which have been associated 
65 with PTKs include, without limitation, psoriasis, hepatic 
cirrhosis, diabetes, angiogenesis, restenosis, ocular diseases, 
rheumatoid arthritis and other inflammatory disorders. 
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immunological disorders such as autoimmune disease, car- 
diovascular disease such as atherosclerosis and a variety of 
renal disorders. 

With regard to cancer, two of the major hypotheses 
advanced to explain the excessive cellular proliferation that 
drives tumor development relate to functions known to be 
PK regulated. That is. it has been suggested that malignant 
cell growth results from a breakdown in the mechanisms that 
control cell division and/or differentiation. It has been shown 
that the protein products of a number of proto -oncogenes are 
involved in the signal transduction pathways that regulate 
cell growth and differentiation. These protein products of 
proto-oncogenes include the extracellular growth factors, 
transmembrane growth factor PTK receptors (RTKs), cyto- 
plasmic PTKs (CTKs) and cytosolic STKs, discussed above. 

In view of the apparent link between PK-related cellular 
activities and wide variety of human disorders, it is no 
surprise that a great deal of effort is being expended in an 
attempt to identify ways to modulate PK activity. Some of 
these have involved biomimetic approaches using large 
molecules patterned on those involved in the actual cellular 
processes (e.g., mutant ligands (U.S. Pat. No. 4,966,849); 
soluble receptors and antibodies (Application No. WO 
94/10202, Kendall and Thomas, Proc. Nat’l Acad. Sci. f 
90:10705-10709 (1994), Kim, et al., Nature, 362:841-844 
(1993)); RNA ligands (Jelinek, et al., Biochemistry, 
33:10450-56); Takano, et al.. Mol. Bio. Cell, 4:358A(1993); 
Kinsella, et al., Exp. Cell Res., 199:56-62 (1992); Wright, et 
al., J. Cellular Phvs., 152:448-57) and tyrosine kinase 
inhibitors (WO 94/03427; WO 92/21660; WO 91/15495; 
WO 94/14808; U.S. Pat. No. 5,330,992; Mariani, et al., 
Proc. Am. Assoc. Cancer Res., 35:2268 (1994)). 

In addition to the above, attempts have been made to 
identify small molecules which act as PK inhibitors. For 
example, bis-monocylic, bicyclic and heterocyclic aryl com- 
pounds (PCT WO 92/20642), vinylene-azaindole deriva- 
tives (PCT WO 94/14808) and l-cyclopropyl-4-pyridylqui- 
nolones (U.S. Pat. No. 5,330,992) have been described as 
tyrosine kinase inhibitors. Styryl compounds (U.S. Pat. No. 
5,217,999), styryl -substituted pyridyl compounds (U.S. Pat. 
No. 5,302,606), qu inazoline derivatives (EP Application No. 
0 566 266 Al), selenaindoles and selenides (PCT WO 
94/03427), tricyclic polyhydroxylic compounds (PCT WO 
92/21660) and benzyl phosphonic acid compounds (PCT 
WO 91/15495) have all been described as PTK inhibitors 
useful in the treatment of cancer. 

SUMMARY 

In one embodiment, the invention provides a compound 
of formula 1 



l 



R 1 




wherein: 

Y is Nor CR 12 ; 

R l is selected from aryl, 5-1 2 membered heteroaryl, 
C 3 _i 2 cycloalkyl, 3-12 membered heteroalicyclic. 
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— < 0(CR 6 R 7 ) m R 4 , — C(0)„R 4 . — C(0)0R 4 , —CN, —NO,, 
— S(0)„R 4 , — SO.NR 4 R, — C(0)NR 4 R 5 , — NR 4 C(0)R 5 , 
— C(=NR)NR 4 R 5 ~ Q.g alkyl, C 2 _ 8 alkenyl, and C 2 _ 8 alky- 
nyl; and each hydrogen in R 1 is optionally substituted by one 
5 or more R 3 groups; 

R 2 is hydrogen, halogen, C U12 alkyl, C 2 . 12 alkenyl, C 2 _i 2 
alkynyl, C 3 . 12 cycloalkyl, C 6 . 12 aryl, 3-12 membered het- 
eroalicyclic, 5-12 membered heteroaryl, — S(0) OT R 4 , 
— SO.NR 4 R 5 , — S(0),OR 4 , —NO,, — NR 4 R 5 , — (CR 6 R 7 ),, 
to OR 4 , — CN, — C(0)R 4 , — OC(6)R 4 , — 0(CR 6 R 7 )„R 4 , 
— NR 4 C(0)R 5 , — (CR 6 R 7 )„C(0)0R 4 , ~(CR 6 R 7 J„ 

NCR 4 R 5 , — C(=NR)NR 4 R 5 , — NR 4 C(0)NR 5 R 6 , — NRS 
(0) p R 5 or — C(0)NR 4 R 5 , and each hydrogen in R 2 is option- 
ally substituted by one or more R 8 groups; 

15 R 3 is halogen, C lml2 alkyl, C 2 . 12 alkenyl, C 2 _ 12 alkynyl, 
C 3 _i 2 cycloalkyl, C^^ aryl, 3—12 membered heteroalicyclic, 
5-12 membered heteroaryl, — S(0) m R 4 , — SO.NR 4 R 5 , 
— S(0).0R 4 , —NO., — NR 4 R 5 , — (CR 6 R 7 )„OR 4 ~ — CN, 
— C(0)R 4 . — OC(0)R 4 . — 0(CR 6 R 7 )„R 4 , — NR 4 C(0)R 5 , 
20 — (CR 6 R 7 )„C(0)OR 4 , — (CR 6 R 7 )„CR 4 R 5 , -C(=NR 6 ) 

NR 4 R 5 , — NR 4 C(0)NR 5 R 6 , — NR 4 S(0) p R 5 or — C(O) 
NR 4 R 5 , each hydrogen in R 3 is optionally substituted by one 
or more R 8 groups, and R 3 groups on adjacent atoms may 
combine to form a C 6_ 12 aryl, 5-12 membered heteroaryl, 
25 C 3 _ 12 cycloalkyl or 3-12 membered heteroalicyclic group; 

each R 4 , R 5 , R 6 and R 7 is independently hydrogen, halo- 
gen, Cj. l2 alkyl, C 2 . 12 alkenyl, C 2 _ 12 alkynyl, C V12 
cycloalkyl, C,_ 12 aryl, 3-12 membered heteroalicyclic, 5-12 
membered heteroaryl; or any two of R 4 , R 5 , R 6 and R 7 bound 
30 to the same nitrogen atom may, together with the nitrogen to 
which they are bound, be combined to form a 3 to 12 
membered heteroalicyclic or 5-12 membered heteroaryl 
group optionally containing 1 to 3 additional heteroatoms 
selected from N, O, and S; or any two of R 4 , R 5 , R 6 and R 7 
35 bound to the same carbon atom may be combined to form a 
C 3 . 12 cycloalkyl, C 6 _ 12 aryl, 3-12 membered heteroalicyclic 
or 5-12 membered heteroaryl group: and each hydrogen in 
R 4 , R 5 , R 6 and R 7 is optionally substituted by one or more 
R 8 groups; 

40 each R 8 is independently halogen, C t _ 12 alkyl, C 2 . I2 alk- 
enyl, C 2 _ 12 alkynyl, C 3 . 12 cycloalkyl, C^ l2 aryl, 3-12 mem- 
bered heteroalicyclic, 5-12 membered heteroaryl, — CN, 
— O — C ]j2 alkyl, — O — (CH 2 ) n C 3 . l2 cycloalkyl, — O — 
(CFCXjC^ 2 aryl, — O — (CH 2 )„(3-12 membered heteroali- 
45 cyclic) or — O— (CH 2 )„(5-12 membered heteroaryl); and 
each hydrogen in R 8 is optionally substituted by one or more 
R 11 groups; 

A 1 is — (CR 9 R 10 )„-A 2 except that: 

(i) when Y is N and R 1 is substituted or unsubstituted aryl 
50 or substituted or unsubstituted heteroaryl, A 1 is 

— (CR 9 R 10 )„-A 2 and n is not zero; and 

(ii) when Y is N and R 2 is H and A 1 is m-chlorobenzyl. R 1 
is not unsubstituted piperazine; 

each R 9 and R‘° is independently hydrogen, halogen, C N2 
55 alkyl, C 3 _j 2 cycloalkyl, aryl, 3-12 membered het- 

eroalicyclic, 5-12 membered heteroaryl, S(0) m R 4 , 
— SO.NR 4 R 5 , — S(0).OR 4 , — NO., — NR 4 R 5 , — (CR 6 R 7 )„ 
OR 4 , -CN. — C(0)R 4 , — 0C(0)R 4 . — NR 4 C(0)R 5 , 
— (CR 6 R 7 )„C(0)0R 4 , — <CR e R 7 )„NCR 4 R 5 . — NR 4 C(0) 
60 NR 5 R 6 . — NR 4 S(0) /7 R 5 or — C(0)NR 4 R 5 : R 9 and R 10 may 
combine to form a C 3 _ l2 cycloalkyl, 3-12 membered het- 
eroalicyclic, Q .12 aryl or 5-12 membered heteroaryl ring; 
and each hydrogen in R 9 and R 10 is optionally substituted by 
one or more R 3 groups; 

65 A 2 is C 6 . l2 aryl, 5-12 membered heteroaryl, C 3 _ 12 
cycloalkyl or 3—12 membered heteroalicyclic, and A 2 is 
optionally substituted by one or more R 3 groups; 
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each R 11 is independently halogen, C,_ l2 alkyl, In particular aspects of this embodiment, and in combi- 

alkoxy, C 3 . !2 cycloalkyl, C x . l2 aryl, 3-12 membered het- nation with any other particular aspects of this embodiment, 
eroalicyclic, 5-12 membered heteroaryl, — O — alkyl, A 2 is substituted by at least one halogen atom. 

— O — (CH 2 )„C 3 _ l2 cycloalkyl, — O — (CH 2 )„C 6 . 12 aryl, In particular aspects of this embodiment, and in combi- 



— O — (CH 2 )„(3-12 membered heteroalicyclic), — O — 
(CH 2 )„(5-12 membered heteroaryl) or — CN, and each 
hydrogen in R 11 is optionally substituted by one or more 
groups selected from halogen, — OH, — CN, — C x _ 2 alkyl 
which may be partially or fully halogenated, — O — Cj_ 12 
alkyl which may be partially or fully halogenated, — CO, 
— SO and — SO.; 

R 12 is hydrogen, halogen, Cj. 12 alkyl, C 2 _ 12 alkenyl, C 2 _ 12 
alkynyl, C 3 . l2 cycloalkyl, Cj. 12 aryl, 3-12 membered het- 
eroalicyclic, 5-12 membered heteroaryl, — S(0) m R 4 , 
— SO.NR 4 R 5 , — S(0) 2 0R 4 , — NO,, — NR 4 R 5 , — (CR 6 R 7 )„ 
OR 4 . — CN. — C(0)R 4 , — 0C(0)R 4 , — 0(CR 6 R 7 )„R 4 , 
— NR 4 C(0)R 4 , — (CR 6 R 7 )„C(0)0R 4 , — (CK 6 K 7 )„ 

NCR 4 R 5 , — C(=NR)NR 4 R 5 , — NR 4 C(0)NR 5 R 6 , —nr s 
( 0)^R 5 or — C(0)NR 4 R 5 , and each hydrogen in R 12 is 
optionally substituted by one or more R 3 groups; 

R 1 and R 2 or R 1 and R 12 may be combined together to 
form a Cj. 12 aryl, 5-12 membered hcteroaryl, C 3 . 12 
cycloalkyl or 3-1 2 membered heteroalicyclic group; 
m is 0, 1 or 2; 
n is 0, 1, 2, 3 or 4; and 
p is 1 or 2; 

or a pharmaceutically acceptable salt, solvate or hydrate 
thereof. 

In a particular aspect of this embodiment, Y is N. In a 
preferred aspect. R l is not piperazine. In another preferred 
aspect, R 1 is not heteroalicyclic. 

In another particular aspect of this embodiment, Y is 
CR 12 . 

In particular aspects of this embodiment, and in combi- 
nation with any other particular aspects of this embodiment, 
the compound has formula la 

la 



R 1 




NH 2 



wherein A 2 is C 6 _ 12 aryl or 5-12 membered heteroaryl 
optionally substituted by one or more R 3 groups. 

In particular aspects of this embodiment, and in combi- 
nation with any other particular aspects of this embodiment, 
R 1 is selected from C x , l2 aryl and 5-12 membered het- 
eroaryl, and each hydrogen in R 1 is optionally substituted by 
one or more R 3 groups. 

In particular aspects of this embodiment, and in combi- 
nation with any other particular aspects of this embodiment 
not inconsistent with the following definition of R 1 , R 1 is 
selected from C^ 12 cycloalkyl, 3-12 membered heteroali- 
cyclic, — 0(CR 6 R 7 )„R 4 , — C(0)R 4 , — C(0)0R 4 . — CN, 
— NO,, — S(0) m R 4 . — SO.NR 4 R 5 . — C(0)NR 4 R 5 , 

— NR 4 C(0)R 5 , -C(=NR)NR 4 R 5 , Cj. 9 alkyl, C 2 _ 8 alkenyl, 
and C 2 _ 8 alkynyl; and each hydrogen in R 1 is optionally 
substituted by one or more R 3 groups. 



5 nation with any other particular aspects of this embodiment, 
R 2 is hydrogen, R 9 and R 10 are independently C x _ 4 alkyl, and 
A 2 is phenyl substituted by at least one halogen atom. 

In particular aspects of this embodiment, and in combi- 
nation with any other particular aspects of this embodiment 
to not inconsistent with the following definition of R 1 , R l is a 
furan, thiopene, pyrrole, pyrroline. pyrrolidine, dioxolane, 
oxazole, thiazole, imidazole, imidazoline, imidazolidine, 
pyrazole, pyrazoline, pyrazolidine, isoxazole, isothiazole, 
oxadiazole, triazole, thiadiazole, pyran, pyridine, piperidine, 
15 dioxane, morpholine, dithiane, thiomorpholine, pyridazine, 
pyrimidine, pyrazine, piperazine, triazine, trithiane or phe- 
nyl group, and each hydrogen in R 1 is optionally substituted 
by one or more R 3 groups. 

In particular aspects of this embodiment, and in combi - 
20 nation with any other particular aspects of this embodiment 
not inconsistent with the following definition of R 1 , R l is a 
furan, thiopene, pyrrole, pyrroline, pyrrolidine, dioxolane, 
oxazole, thiazole, imidazole, imidazoline, imidazolidine, 
pyrazole, pyrazoline, pyrazolidine, isoxazole, isothiazole, 
25 oxadiazole, triazole, thiadiazole, pyran, pyridine, piperidine, 
dioxane, morpholine, dithiane, thiomorpholine, pyridazine, 
pyrimidine, pyrazine, triazine, trithiane or phenyl group, and 
each hydrogen in R 1 is optionally substituted by one or more 
R 3 groups. In a more particular aspect, R 1 is not heteroali- 
30 cyclic. 

In particular aspects of this embodiment, and in combi- 
nation with any other particular aspects of this embodiment 
not inconsistent with the following definition of R 1 , R l is a 
fused ring heteroaryl group, and each hydrogen in R l is 
35 optionally substituted by one or more R 3 groups. 

In particular aspects of this embodiment, and in combi- 
nation with any other particular aspects of this embodiment 
not inconsistent with the following definition of R l , R 1 is a 
— S0 2 NR 4 R 5 group. 

In another embodiment, the invention provides a com- 
pound of formula 2 



45 R i 




NH 2 



55 wherein: 

R l is selected from Q_ 12 aryl, 5-12 membered heteroaryl, 
C 3 12 cycloalkyl. 3-12 membered heteroalicyclic, 
— 0(CR 6 R 7 ),R 4 . — C(0)R 4 , — C(0)0R 4 , — CN. —NO,, 
S(0) m R 4 , — S0 2 NR 4 R 5 , — C(0)NR 4 R 5 , — NR 4 C(0)R 5 , 
go — C(=NR)NR 4 R 5 , alkyl, C 2 _ 4 alkenyl, and C 2 _ 8 alky- 

nyl; and each hydrogen in R l is optionally substituted by one 
or more R 3 groups; 

R 2 is hydrogen, halogen, C t . 12 alkyl, C 2 _ 12 alkenyl, C 2 . 12 
alkynyl, C 3 _ 12 cycloalkyl, C x . l2 aryl, 3-12 membered het- 
65 eroalicyclic. 5-12 membered heteroaryl, — S(0) m R 4 , 
— SO.NR 4 R 5 , — S(0).0R 4 , —NO.. — NR 4 R 5 . — (CR 6 R 7 )„ 
OR 4 , CN, — C(0)R 4 , — OC(6)R 4 , — 0(CR 6 R 7 )„R 4 , 
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— NR 4 C(0)R 5 , — (CR 6 R 7 )„C(0)0R 4 , — (CR 6 R% 

NCR 4 R 5 ? — C(=NR 6 )NR 4 R 5 , — NR 4 C(0)NR 5 R 6 , —NR s 
(0)^R l or — C(0)N R 4 R 5 , and each hydrogen in R 2 is 
optionally substituted by one or more R 8 groups; 

R 3 is halogen, alkyl, C 2 . 12 alkenyl, C 2 . 12 alkynyl, 5 
C 3 _ I2 cycloalkyl, C,. 12 aryl, 3-12 membered heleroalicyclic, 
5-12 membered heteroaryl, — S(0) m R 4 , — S0 0 NR 4 R 5 , 

— S(0) 2 0R 4 , —NO,, — NR 4 R 5 , — (C R 6 R 7 )OR 4 ~ — CN, 

— C(0)R 4 , — 0C(0)R 4 , — 0(CR 6 R 7 )„R 4 , — NR 4 C(0)R 5 , 

— (CR 6 R 7 )„C(0)0R 4 . — {CR 6 R 7 )„NCR 4 R 5 , — C(=NR 6 ) to 
NR 4 R 5 , — NR 4 C(0 )NR s R 6 , — NR 4 S(0) p R 5 or — C(O) 
NR 4 R 5 , each hydrogen in R 3 is optionally substituted by one 
or more R 8 groups, and R 3 groups on adjacent atoms may 
combine to form a C ul2 aryl, 5—12 membered heteroaryl, 
C 3 _i 2 cycloalkyl or 3-12 membered heteroalicyclic group; 15 

each R 4 , R 5 , R 6 and R 7 is independently hydrogen, halo- 
gen, C ^.,2 alkyl, C 2 _ 12 alkenyl, C 2 . 12 alkynyl, C 3 . 12 
cycloalkyl, C ul2 aryl, 3-12 membered heteroalicyclic, 5-12 
membered heteroaryl; or any two of R 4 , R 5 , R 6 and R 7 bound 
to the same nitrogen atom may, together with the nitrogen to 20 
which they are bound, be combined to form a 3 to 12 
membered heteroalicyclic or 5-12 membered heteroaryl 
group optionally containing 1 to 3 additional heteroatoms 
selected from N, O, and S; or any two of R 4 , R 5 , R 6 and R 7 
bound to the same carbon atom may be combined to form a 25 
C 3 _ 12 cycloalkyl, C,. 12 aryl, 3-12 membered heteroalicyclic 
or 5-12 membered heteroaryl group; and each hydrogen in 
R 4 , R 5 , R 6 and R 7 is optionally substituted by one or more 
R 8 groups; 

each R 8 is independently halogen. C U12 alkyl, C 2 _ 12 alk- 30 
enyl, C 2 _ I2 alkynyl, C 3 _, 2 cycloalkyl, C,. 12 aiyl. 3-12 mem- 
bered heteroalicyclic, 5—1 2 membered heteroaryl, — CN, 

— O— C ji2 alkyl, — O— (CH 2 ) r C 3 -i 2 cycloalkyl, — O— 
(CH^C^ aryl, — O — (CH 2 )„(3-12 membered heteroali- 
cychc) or — O — (CH 2 )„(5-12 membered heteroaryl); and 35 
each hydrogen in R 8 is optionally substituted by one or more 
R 11 groups; 

A 1 is — (CR 9 R 10 ) m -A 2 ; 

each R 9 and R 10 is independently hydrogen, halogen, 
C l-12 alkyl, C 3 _ 12 cycloalkyl, C v _ l2 aryl, 3-12 membered 40 
heteroalicyclic, 5-12 membered heteroaryl. — S(0)„,R 4 , 

— SO.NR 4 R 5 , — S(0) 2 0R 4 , —NO,, — NR 4 R 5 . — (CR 6 R 7 )„ 
OR 4 ,‘^CN, — C(0)R 4 , — 0C(0)R 4 , — NR 4 C(0)R 4 , 

— (CR 6 R 7 )„C(0)0R, — (CR 6 R 7 )„NCR 4 R 5 , — NR 4 C.(0) 
NR 5 R 6 , — NR 4 S(0) / ,R 5 or — C(0)NR 4 R 5 ; R 9 and R 10 may 45 
combine to form a C U12 cycloalkyl, 3-12 membered het- 
eroalicyclic, Cj. 12 aryl or 5-12 membered heteroaryl ring; 
and each hydrogen in R 9 and R 10 is optionally substituted by 
one or more R 3 groups; 

A 2 is C e _ 12 aryl, 5-12 membered heteroaryl, C 3 _ l2 50 
cycloalkyl or 3—12 membered heteroalicyclic, and A 2 is 
optionally substituted by one or more R 3 groups; 

each R n is independently halogen, Ci. l2 alkyl, C,. 12 
alkoxy, C 3 _ 12 cycloalkyl, C,. 12 aryl, 3-12 membered het- 
eroalicyclic, 5-12 membered heteroaryl, — O — C t . 12 alkyl, 55 
— O— (CH 2 )„C 3 _ l2 cycloalkyl, —O— {CH 2 )„C^ 12 aryl, 

— O — (CH 2 )„(3-12 membered heteroalicyclic), — O — 
(CH 2 ) m ( 5-12 membered heteroaryl) or — CN, and each 
hydrogen in R 11 is optionally substituted by one or more 
groups selected from halogen, — OH. — CN, — C,_ 12 alkyl 60 
which may be partially or fully halogenated, — O— Cj. 12 
alkyl which may be partially or fully halogenated, — CO, 
—SO and — S0 2 ; 

R 12 is hydrogen, halogen, C UI2 alkyl, C 2 _ 12 alkenyl, C 2 . l2 
alkynyl, C 3 _ 12 cycloalkyl, C Nl2 aryl, 3-12 membered het- 65 
eroalicyclic, 5-12 membered heteroaryl, — S(0),„R 4 , 

— S0 2 NR 4 R 5 , — S(0) 2 0R 4 , — N0 2 , — NR 4 R 5 — (CR 6 R 7 )„ 



OR 4 , — CN, — C(0)R 4 , — OC(0)R*, —0(CR°R'yC, 
— NR 4 C(0)R 5 , — (CR 6 R 7 )„C(0)OR 4 ; — (CR 6 R 7 )„ 

NCR 4 R 5 , — C(=NR)NR 4 R 5 , — NR 4 C(0)NR 5 R 6 , — nrs 
( 0) p R 5 or — C(0)NR 4 R 5 , and each hydrogen in R 12 is 
optionally substituted by one or more R 3 groups; 

R 1 and R 2 or R 1 and R 12 may be combined together to 
form a C^ l2 aryl, 5-12 membered heteroaryl, C 3 _ 12 
cycloalkyl or 3-12 membered heteroalicyclic group; 
m is 0, 1 or 2; 
n is 0, 1, 2, 3 or 4; and 
p is 1 or 2; 

or a pharmaceutically acceptable salt, solvate or hydrate 
thereof. 

In a particular aspect of this embodiment, the compound 
has formula 2a 




nh 2 



wherein A 2 is C 6 _ 12 aryl or 5-12 membered heteroaryl 
optionally substituted by one or more R 3 groups. 

In particular aspects of this embodiment, and in combi- 
nation with any other particular aspects of this embodiment, 
R 1 is selected from C 6 . 12 aryl and 5-12 membered het- 
eroaryl, and each hydrogen in R 1 is optionally substituted by 
one or more R 3 groups. 

In particular aspects of this embodiment, and in combi- 
nation with any other particular aspects of this embodiment 
not inconsistent with the following definition of R 1 , R 1 is 
selected from C 3 j, cycloalkyl, 3-12 membered heteroali- 
cyclic, — 0 (CR*r\r 4 , — C(0)R 4 , — C(0)OR 4 , — CN, 
—NO,, — S(0)^R 4 , — SO,NR 4 R 5 . — C(0)NR 4 R 5 , 

— NR 4 C(0)R 5 , — C(=NR)NR 4 R 5 , C N8 alkyl, C 2 _* alkenyl, 
and C 2 _ 8 alkynyl; and each hydrogen in R 1 is optionally 
substituted by one or more R 3 groups. 

In particular aspects of this embodiment, and in combi- 
nation with any other particular aspects of this embodiment, 
A 2 is substituted by at least one halogen atom. 

In particular aspects of this embodiment, and in combi- 
nation with any other particular aspects of this embodiment, 
R 2 is hydrogen, R 9 and R 10 are independently C ^ alkyl, and 
A 2 is phenyl substituted by at least one halogen atom. 

In particular aspects of this embodiment, and in combi- 
nation with any other particular aspects of this embodiment 
not inconsistent with the following definition of R 1 , R l is a 
furan, thiopene, pyrrole, pyrroline, pyrrolidine, dioxolane, 
oxazole, thiazole, imidazole, imidazoline, imidazolidine, 
pyrazole, pyrazoline, pyrazolidine, isoxazole, isothiazole, 
oxadiazole, triazole, thiadiazole, pyran, pyridine, piperidine, 
dioxane, morpholine, dithiane, thiomorpholine, pyridazine, 
pyrimidine, pyrazine, piperazine, triazine, trithiane or phe- 
nyl group, and each hydrogen in R 1 is optionally substituted 
by one or more R 3 groups. 

In particular aspects of this embodiment, and in combi- 
nation with any other particular aspects of this embodiment 
not inconsistent with the following definition of R 1 , R l is a 
fused ring heteroaryl group, and each hydrogen in R 1 is 
optionally substituted by one or more R 3 groups. 
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In particular aspects of this embodiment, and in combi- 
nation with any other particular aspects of this embodiment 
not inconsistent with the following definition of R\ R 1 is a 
— S0 2 NR 4 R 5 group. 

In another embodiment, the invention provides a com- 
pound of formula 3 

3 



R 1 




NH 2 



wherein: 

R* is selected from C^ l2 aryl, 5-12 membered heteroaryl, 
C 3 _ 12 cycloalkyl, 3-12 membered heteroalicyclic, 
— 0(CR 5 R 7 )„R 4 , — C(0)R 4 . — C(0)0R 4 , — CN. —NO,, 
S(0) m R 4 , — SO,NR 4 R 5 , — C(0)NR 4 R 3 , — NR 4 C(0)R 5 , 
— C(=NR S )NR 4 R 5 , alkyl, C,. 8 alkenyl, and C 2 . g alky- 

nyl; and each hydrogen in R A is optionally substituted by one 
or more R 3 groups; 

R 2 is hydrogen, halogen, C ul2 alkyl, C 2 _ l2 alkenyl, C 2 . 12 
alkynyl, C 3 _ l2 cycloalkyl, C 6 _ 12 aryl. 3-12 membered het- 
eroalicyclic, 5-12 membered heteroaryl, — S(0) m R 4 , 
— SO,NR 4 R 5 , — S(0),0R 4 , —NO,, — NR 4 R 5 , — (CR 6 R 7 )„ 
OR 4 , ~ — CN, — C(0)R 4 , -OC(6)R 4 , — 0(CR 6 R 7 )„R 4 , 
— NR 4 C(0)R 5 , — (CR 6 R 7 )„C(0)0R 4 , — (CR 6 R 7 ;„ 

NCR 4 R 5 , — C(=NR 6 )NR 4 R 5 , — NR 4 C(0)NR 5 R 6 , —nr s 
( 0) p R 5 or — C(0)NR 4 R 5 , and each hydrogen in R 2 is option- 
ally substituted by one or more R 8 groups; 

R 3 is halogen, C Y _ 2 alkyl, C 2 _ l2 alkenyl, C 2 . 12 alkynyl, 
C 3 . l2 cycloalkyl, C 6 . 12 aryl, 3-1 2 membered heteroalicyclic, 
5-12 membered heteroaryl, — S(0),„R 4 — SO,NR 4 R s , 
— S(0),0R 4 , — NO„ — NR 4 R s . — (CR 6 R 7 )„OR 4 ‘ — CN, 
— C(0)R 4 , — 0C(0)R 4 , — 0(CR 6 R 7 )R 4 , — NR 4 C(0)R 5 , 
— (CR <5 R 7 ) w C(0)OR 4 . — {CR 6 R 7 )„NCR 4 R 5 , — C(=NR 5 ) 
NR 4 R 5 , — NR 4 C(0)NR 5 R 6 , — NR 4 S(0) p R 5 or — C(O) 
NR 4 R 5 , each hydrogen in R 3 is optionally substituted by one 
or more R 8 groups, and R 3 groups on adjacent atoms may 
combine to form a C 6 _ l2 aryl, 5—12 membered heteroaryl, 
C 3 _ i 2 cycloalkyl or 3-12 membered heteroalicyclic group; 

each R 4 , R 5 , R 6 and R 7 is independently hydrogen, halo- 
gen, C U12 alkyl, C 2 . 12 alkenyl, C,. l2 alkynyl, C 3 _ 12 
cycloalkyl, C^. x2 aryl, 3-12 membered heteroalicyclic, 5-12 
membered heteroaryl; or any two of R 4 , R 5 , R 6 and R 7 bound 
to the same nitrogen atom may, together with the nitrogen to 
which they are bound, be combined to form a 3 to 12 
membered heteroalicyclic or 5-12 membered heteroaryl 
group optionally containing 1 to 3 additional heteroatoms 
selected from N, O, and S; or any two of R 4 , R 5 , R 6 and R 7 
bound to the same carbon atom may be combined to form a 
Cj_ 12 cycloalkyl, C,_ 12 aryl, 3-12 membered heteroalicyclic 
or 5-12 membered heteroaryl group; and each hydrogen in 
R 4 , R 5 , R 6 and R 7 is optionally substituted by one or more 
R 8 groups; 

each R 8 is independently halogen, C U12 alkyl, C 2 _ 12 alk- 
enyl, C 2 _ l2 alkynyl, C 3 _ 12 cycloalkyl, C^ l2 aryl, 3-12 mem- 
bered heteroalicyclic, 5-12 membered heteroaryl, — CN, 
— O — C, J2 alkyl, — O — (CH 2 )„C 3 _ l2 cycloalkyl, — O — 
(CH^O-^ aryl, — O — (CH 2 )„(3-12 membered heteroali- 



cyclic) or — O — (CH 2 )„(5-12 membered heteroaryl); and 
each hydrogen in R 8 is optionally substituted by one or more 
R 11 groups; 

A 1 is — (CR 9 R 10 )„-A 2 except that: 

5 (i) when R 1 is substituted or unsubstituted aryl or substi- 

tuted or unsubstituted heteroaryl, A 1 is — (CR R 10 )„- 
A 2 and n is not zero: and 

(ii) when R 2 is H and A 1 is m-chlorobenzyl, R 1 is not 
unsubstituted piperazine; 

10 each R 9 and R 10 is independently hydrogen, halogen, 
Cj.j, alkyl, C 3 . 12 cycloalkyl, C ^, l2 aryl, 3-12 membered 
heteroalicyclic, 5—12 membered heteroaryl, — S(0) m R 4 , 
— SO,NR 4 R 5 , — S(0) 2 0R 4 , —NO-,, — NR 4 R 5 , — (CR 6 R 7 )„ 
OR 4 , *" — CN. — C(0)R 4 . — 0C(0)R 4 , — NR 4 C(0)R 5 , 
15 — (CR 6 R 7 )„C(0)0R 4 , — (CR 6 R 7 )„NCR 4 R 5 , — NR 4 C(0) 
NR 5 R 6 , — NR^O^R 5 or — C(0)NR 4 R 5 ; R 9 and R 10 may 
combine to form a C 3 . l2 cycloalkyl, 3-12 membered het- 
eroalicyclic, C 6 . l2 aryl or 5-12 membered heteroaryl ring; 
and each hydrogen in R 9 and R 10 is optionally substituted by 
20 one or more R 3 groups; 

A 2 is C 6 _ 12 aryl, 5-12 membered heteroaryl, C, l2 
cycloalkyl or 3-12 membered heteroalicyclic, and A' is 
optionally substituted by one or more R 3 groups; 

each R 11 is independently halogen, C ul2 alkyl, C M2 
25 alkoxy, C 3 . 12 cycloalkyl, C 6 . l2 aryl, 3-12 membered het- 
eroalicyclic, 5-12 membered heteroaryl, — O — Cj. 12 alkyl, 
— O — (CH 2 )„C 3 ., 2 cycloalkyl, — O — (CH 2 )„C 6 _ l2 aryl, 
— O — (CH 2 )„(3-12 membered heteroalicyclic), — O — 
(CH,)„(5-12 membered heteroaryl) or — CN, and each 
30 hydrogen in R 11 is optionally substituted by one or more 
groups selected from halogen, — OH, — CN, — C ul2 alkyl 
which may be partially or fully halogenated, — O— C^^ 
alkyl which may be partially or fully halogenated, — CO, 
— SO and — S0 2 ; 

35 R 1 and R 2 may be combined together to form aCg.^ aryl, 
5-12 membered heteroaryl, C 3 _ 12 cycloalkyl or 3-12 mem- 
bered heteroalicyclic group; 

m is 0, 1 or 2; 

n is 0, 1, 2, 3 or 4; and 
40 p is 1 or 2: 

or a pharmaceutically acceptable salt, solvate or hydrate 
thereof. 

In a particular aspect of this embodiment, the compound 
45 has formula 3a 




55 NH 2 

wherein A 2 is C 6 . 12 aryl or 5-12 membered heteroaryl 
optionally substituted by one or more R 3 groups. 

60 In particular aspects of this embodiment, and in combi- 
nation with any other particular aspects of this embodiment, 
R l is selected from C 6 _ l2 aryl and 5-12 membered het- 
eroaryl, and each hydrogen in R 1 is optionally substituted by 
one or more R 3 groups. 

65 In particular aspects of this embodiment and in combi- 
nation with any other particular aspects of this embodiment 
not inconsistent with the following definition of R 1 . R 1 is 
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selected from C 3 x . cycloalkyl, 3-12 membered heteroali- 
cyclic, — 0(CR 6 R\R 4 , — C(0)R 4 , — C(0)0R 4 , — CN, 

— NO-,, — S(0) m R 4 , — SO.NR 4 R 5 , — C(0)NR 4 R 5 . 

— NR 4 C(0)R 5 , —C(=NR)NR 4 R 5 , C,^ alkyl, C._ 8 alkenyl, 
and C 2 . 8 alkynyl; and each hydrogen in R l is optionally 5 
substituted by one or more R 3 groups. 

In particular aspects of this embodiment, and in combi- 
nation with any other particular aspects of this embodiment, 

A 2 is substituted by at least one halogen atom. 

In particular aspects of this embodiment, and in combi- 10 
nation with any other particular aspects of this embodiment, 

R 2 is hydrogen, R 9 and R 10 are independently alkyl, and 
A 2 is phenyl substituted by at least one halogen atom. 

In particular aspects of this embodiment, and in combi- 
nation with any other particular aspects of this embodiment 15 
not inconsistent with the following definition of R 1 , R 1 is a 
furan, thiopene, pyrrole, pyrroline, pyrrolidine, dioxolane, 
oxazole, thiazole, imidazole, imidazoline, imidazolidine, 
pyrazole, pyrazoline, pyrazolidine, isoxazole, isothiazole, 
oxadiazole, triazole, thiadiazole, pyran, pyridine, piperidine, 20 
dioxane, morpholine, dithiane, thiomorpholine, pyridazine, 
pyrimidine, pyrazine, piperazine, triazine, trithiane or phe- 
nyl group, and each hydrogen in R 1 is optionally substituted 
by one or more R 3 groups. 

In particular aspects of this embodiment, and in combi- 25 
nation with any other particular aspects of this embodiment 
not inconsistent with the following definition of R l , R l is a 
furan. thiopene, pyrrole, pyrroline, pyrrolidine, dioxolane, 
oxazole, thiazole. imidazole, imidazoline, imidazolidine, 
pyrazole, pyrazoline, pyrazolidine, isoxazole, isothiazole, 30 
oxadiazole, triazole, thiadiazole, pyran, pyridine, piperidine, 
dioxane, morpholine, dithiane, thiomorpholine, pyridazine, 
pyrimidine, pyrazine, triazine, trithiane or phenyl group, and 
each hydrogen in R 1 is optionally substituted by one or more 
R 3 groups. In still more particular aspects, R L is not het- 35 
eroalicyclic. 

In particular aspects of this embodiment, and in combi- 
nation with any other particular aspects of this embodiment 
not inconsistent with the following definition of R l , R 1 is a 
Fused ring heteroaryl group, and each hydrogen in R l is 40 
optionally substituted by one or more R 3 groups. 

In particular aspects of this embodiment, and in combi- 
nation with any other particular aspects of this embodiment 
not inconsistent with the following definition of R 1 , R 1 is a 
— S0 2 NR 4 R 5 group. 45 

In another embodiment, the invention provides a com- 
pound of formula 4 




wherein: 60 

R 1 is selected from aryl, 5-1 2 membered heteroaryl, 

C 3 12 cycloalkyl, 3-12 membered heteroalicyclic, 

— 0(CR°R 7 )„R 4 , — C(0)R 4 . — C(0)0R 4 . — CN. —NO,, 

— S(0) m R 4 . — S0 2 NR 4 R 5 . — C(0)NR 4 R 5 , — NR 4 C(0)R 5 , 

— C(=NR 6 )NR 4 R 5 , C l-8 alkyl, C 2 . 8 alkenyl, and C 2 . 8 alky- 65 
nyl; and each hydrogen in R 1 is optionally substituted by one 
or more R 3 groups; 
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R 3 is halogen, Cj.| 2 alkyl, C 2 _ 12 alkenyl, C 2 . 12 alkynyl, 
C 3 _ ] 2 cycloalkyl, aryl, 3—12 membered heteroalicyclic, 

5-12 membered heteroaryl, — S(0) m R 4 , — SO.NR 4 R 5 , 
— S(0).OR 4 , —NO., — NR 4 R 5 , — (CR^^OR 4 , — CN, 
— C(0)R 4 . — 0C(0)R 4 . — 0(CR 6 R 7 )„R 4 , — NR 4 C(0)R 5 , 
— <CR 6 R 7 ) r C(OPR 4 , — <CR 6 R 7 )„NCR 4 R 5 , --C(=NR 6 ) 
NR 4 R 5 , — NR 4 C(0)NR 5 R 6 , — NR 4 S(0) p R 5 or — C(O) 
NR 4 R 5 , each hydrogen in R 3 is optionally substituted by one 
or more R 8 groups, and R 3 groups on adjacent atoms may 
combine to form a C ^ l2 aryl, 5-12 membered heteroaryl, 
C 3 _i 2 cycloalkyl or 3-12 membered heteroalicyclic group; 

each R 4 , R 5 , R 6 and R 7 is independently hydrogen, halo- 
gen, C,_ l2 alkyl, C 2 , 12 alkenyl, C 2 _ 12 alkynyl, C 3 _ 12 
cycloalkyl, C { , 12 aryl, 3—1 2 membered heteroalicyclic, 5-12 
membered heteroaryl; or any two of R 4 , R 5 , R 6 and R 7 bound 
to the same nitrogen atom may, together with the nitrogen to 
which they are bound, be combined to form a 3 to 12 
membered heteroalicyclic or 5-12 membered heteroaryl 
group optionally containing 1 to 3 additional heteroatoms 
selected from N, O, and S; or any two of R 4 , R 5 , R 6 and R 7 
bound to the same carbon atom may be combined to form a 
C 3 . 12 cycloalkyl, C 6 . 12 aryl, 3-12 membered heteroalicyclic 
or 5-12 membered heteroaryl group; and each hydrogen in 
R 4 , R 5 , R 6 and R 7 is optionally substituted by one or more 
R 8 groups; 

each R 8 is independently halogen, C M2 alkyl, C 2 _ 12 alk- 
enyl, C 2 _ 12 alkynyl, C 3 _ 12 cycloalkyl, C ul2 aryl, 3-12 mem- 
bered heteroalicyclic, 5—1 2 membered heteroaryl, — CN, 
— O— Cj .,2 alkyl, — O— (CH.)„C 3 _ 12 cycloalkyl, — O— 
(CH^Cg.jj aryl, — O — (CH.)„(3-12 membered heteroali- 
cyclic) or — O— (CH2)„(5-12 membered heteroaryl); and 
each hydrogen in R 9 is optionally substituted by one or more 
R 11 groups; 

each R 9 and R 10 is independently hydrogen, halogen, 
C l _i 2 alkyl, C 3 . 12 cycloalkyl, Cg_ l2 aryl, 3-12 membered 
heteroalicyclic, 5-12 membered heteroaryl, — S(0) m R 4 , 
— SO.NR 4 R 5 , — S(0) 2 OR 4 , —NO., — NR 4 R 5 , — (CR 6 R 7 )„ 
OR 4 , — CN, — C(0)R 4 , — 0C(0)R 4 , — NR 4 C(0)R 5 , 
— (CR 6 R 7 )„C(0)0R 4 , — (CR 6 R 7 )„NCR 4 R 5 , — NR 4 C(0) 
NR 5 R 6 , —NR^CO^R 5 or — C(0)NR 4 R 5 ; R 9 and R 10 may 
combine to form a C 3 . 12 cycloalkyl, 3-12 membered het- 
eroalicyclic, C^ l2 aryl or 5-12 membered heteroaryl ring; 
and each hydrogen in R 9 and R 10 is optionally substituted by 
one or more R 3 groups; 

A 2 is C 6 . 12 aryl, 5-12 membered heteroaryl, C 3 _ 12 
cycloalkyl or 3-12 membered heteroalicyclic, and A 2 is 
optionally substituted by one or more R 3 groups; 

each R 11 is independently halogen, C Y _ l2 alkyl, C U12 
alkoxy, C 3 _ 12 cycloalkyl, Cj. l2 aryl, 3-12 membered het- 
eroalicyclic, 5-12 membered heteroaryl, — O — Cj.j. alkyl, 
— O— (CH,)„C 3 _ 12 cycloalkyl, —O— (CH.)„C 6 . 12 aryl, 
— O — (CH.)„(3-12 membered heteroalicyclic), — O— 
(CH.)„(5-12 membered heteroaryl) or — CN, and each 
hydrogen in R 11 is optionally substituted by one or more 
groups selected from halogen, — OH, — CN, — C lml2 alkyl 
which may be partially or fully halogenated, — O— C U12 
alkyl which may be partially or fully halogenated, — CO, 
— SO and — SO.: 
m is 0. 1 or 2; 
n is 0, 1, 2, 3 or 4; and 
p is 1 or 2; 

or a pharmaceutically acceptable salt, solvate or hydrate 
thereof. 

In a particular aspect of this embodiment, A 2 is C 6 _ 12 aryl 
or 5-12 membered heteroarvl optionally substituted by one 
or more R 3 groups. 
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In other particular aspects of this embodiment, preferred 
substituents and groups of substituents include those defined 
in particular aspects of the previous embodiments. 

In another embodiment, the invention provides a com- 
pound of formula 5 



R J 




wherein: 

R 1 is selected from C 1-12 aryl, 5-12 membered heteroaryl, 
C 3 _ 12 cycloalkyl, 3-12 membered heteroalicyclic, 
— 0(CR 6 R 7 )„R 4 , — C(0)R 4 . — C(0)0R 4 , — CN. —NO,, 
— S(0) m R 4 , — SO,NR 4 R 5 , — C(0)NR 4 R 5 , — NR 4 C(0)R 5 , 
— C(=NR 6 )NR 4 R 5 , C t . 8 alkyl, C 2 . 8 alkenyl, and C 2 . 8 alky- 
nyl; and each hydrogen in R 3 is optionally substituted by one 
or more R 3 groups; 

R 3 is halogen, Cj. 12 alkyl, C 2 . l2 alkenyl, C 2 . 12 alkynyl, 
C 3 . 12 cycloalkyl, C 6 . 12 aryl, 3—12 membered heteroalicyclic, 
5-12 membered heteroaryl, — S(0)^R 4 , — SO,NR 4 R 5 , 
— S(0),0R 4 . —NO,, — NR 4 R 5 , — (CR 6 R 7 )„OR 4 ' — CN, 
— C(0)R 4 , — 0C(0)R 4 , — 0(CR 6 R 7 )„R 4 , — NR 4 C(0)R s , 
— (CR 6 R 7 ) r C(0)0R 4 , — (CR 6 R 7 )„NCR 4 R 5 , — C(=NR 6 ) 
NR 4 R S , — NR 4 C(0)NR 5 R 6 , — NR 4 S(0) p R 5 or — C(O) 
NR 4 R 5 , each hydrogen in R 3 is optionally substituted by one 
or more R 8 groups, and R 3 groups on adjacent atoms may 
combine to form a C 6 _ l2 aryl, 5-12 membered heteroaryl, 
C 3 _ 12 cycloalkyl or 3-12 membered heteroalicyclic group; 

each R 4 , R 5 , R 6 and R 7 is independently hydrogen, halo- 
gen, C l , l2 alkyl, C 2 _ l2 alkenyl, C 2 . 12 alkynyl, C 3 . 12 
cycloalkyl, C^^ aryl, 3-12 membered heteroalicyclic, 5-12 
membered heteroaryl; or any two of R 4 , R 5 , R 6 and R 7 bound 
to the same nitrogen atom may, together with the nitrogen to 
which they are bound, be combined to form a 3 to 12 
membered heteroalicyclic or 5-12 membered heteroaryl 
group optionally containing 1 to 3 additional heteroatoms 
selected from N, O, and S; or any two of R 4 , R 5 , R e and R 7 
bound to the same carbon atom may be combined to form a 
C 3 _i 2 cycloalkyl, C 6 _ 12 aryl, 3-12 membered heteroalicyclic 
or 5-12 membered heteroaryl group; and each hydrogen in 
R 4 , R 5 , R 6 and R 7 is optionally substituted by one or more 
R 8 groups; 

each R 8 is independently halogen. Cj. 12 alkyl, C 2 _ 12 alk- 
enyl. C 2 . I2 alkynyl, C 3 . l2 cycloalkyl, aryl, 3-12 mem- 
bered heteroalicyclic, 5-12 membered heteroaryl, — CN, 
— O — alkyl, — O — (CH 2 )„C 3 _ l2 cycloalkyl, — O — 
(CHXC 6.12 aryl, — O — (CH 2 )„(3-12 membered heteroali- 
cyclic) or — O — (CH 2 )„(5-12 membered heteroaryl); and 
each hydrogen in R 8 is optionally substituted by one or more 
R 11 groups; 

each R 9 and R 10 is independently hydrogen, halogen, 
C,. 12 alkyl, C 3 . l2 cycloalkyl, C^^ aryl, 3-12 membered 
heteroalicyclic. 5-12 membered heteroaryl. — S(0) m R 4 , 
— SO,NR 4 R 5 , — S(0),0R 4 . — NO„ — NR 4 R 5 . — (CR 6 R 7 )„ 
OR 4 , — CN. — C(0)R 4 , — 0C(0)R 4 , — NR 4 C(0)R 5 . 
— (CR 6 R 7 )„C(0)0R 4 , — (CR 6 R 7 )„CR 4 R 5 . — NR 4 C(0) 
NR 5 R<\ — NR 4 S(0) / ,R 5 or — C(0)NR 4 R 5 ; R 9 and R 10 may 
combine to form a C 3 _ 12 cycloalkyl, 3-12 membered het- 
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eroalicyclic, C 6 . 12 aryl or 5-12 membered heteroaryl ring; 
and each hydrogen in R 9 and R 10 is optionally substituted by 
one or more R 3 groups; 

A 2 is C 6 _ 12 aryl, 5-12 membered heteroaryl, C 3 _ 12 
5 cycloalkyl or 3-12 membered heteroalicyclic, and A 2 is 
optionally substimted by one or more R 3 groups; except that 
when R 2 , R 9 and R 10 are all H and A 2 is m-chlorophenyl, R 1 
is not unsubstituted piperazine; 
each R 11 is independently halogen, C,. 12 alkyl, C,_, 2 
to alkoxy, C 3 . 12 cycloalkyl, C,_ 12 aryl, 3-12 membered het- 
eroalicyclic, 5-12 membered heteroaryl, — O — C,_, 2 alkyl, 
— O — (CH 2 )„C 3 . 12 cycloalkyl, — 6— {CH^Cj.^ aryl, 
— O — (CH 2 )„(3-12 membered heteroalicyclic), — O— 
(CH,)„(5-12 membered heteroaryl) or — CN, and each 
15 hydrogen in R 11 is optionally substituted by one or more 
groups selected from halogen, — OH, — CN, — C lml2 alkyl 
which may be partially or fully halogenated, — O— C U12 
alkyl which may be partially or fully halogenated, — CO, 
— SO and — S0 2 ; 

20 m is 0, 1 or 2; 

n is 0, 1, 2, 3 or 4; and 
p is 1 or 2: 

or a pharmaceutically acceptable salt, solvate or hydrate 
2 5 thereof. 

In a particular aspect of this embodiment, A 2 is C 6 _ 12 aryl 
or 5—12 membered heteroaryl optionally substituted by one 
or more R 3 groups. 

In other particular aspects of this embodiment, preferred 
30 substituents and groups of substituents include those defined 
in particular aspects of the previous embodiments. 

In another embodiment, the invention provides a com- 
pound selected from the group consisting of: 4-[6-amino-5- 
(2,6-dichloro-benzyloxy)-pyridin-3-yl]-phenol; 3-(2,6- 
35 dichloro-benzyloxy)-5-[4-(2-morpholin-4-yl-ethoxy)- 

phenyl]-pyridin-2-ylamine; 3-(2,6-dichloro-benzyloxy)-5- 
[3-(2-morpholin-4-yl-ethoxy)-phenyl]-pyridin-2-ylamine; 
3-(2,6-dichloro-benzyloxy)-5-(lH-indol-4-yl)-pyridin-2- 
ylamine; 3-[2-chloro-6-(lH-indol-4-yl)-benzyloxy]-5-(lH- 
40 indol-4-yl)-pyridin-2-ylamine; 2-[6-amino-5-(2,6-dichloro- 
benzyloxy)-pyridin-3-yl]-pyrrole-l -carboxylic acid tert- 
butyl ester; 3-(2,6-dichloro-benzyloxy)-5-(lH-pyrrol-2-yl)- 
pyridin-2-ylamine; 3-(2,6-dichloro-benzyloxy)-5-(4-fluoro- 
phenyl)-pyridin-2-ylamine; 3-(2,6-dichloro-benzyloxy)-5- 
45 phenyl-pyridin-2-ylamine; 3-(2,6-dichloro-benzvloxy)-5- 
(2-fluoro-phenyl)-pyridin-2-ylamine; 3-(2,6-dichloro- 
benzyloxy)-5-(3-fluoro-phenyl)-pyridin-2-ylamine; 5-(4- 
amino-phenyl)-3-(2,6-dichloro-benzyloxy)-pyridin-2- 
ylamine; N-4-[6-amino-5-(2,6-dichloro-benzyloxy)- 

50 pyridin-3-yl] -phenyl }-methanesulfonamide; N-{4-[6- 

amino-5-(2,6-dichloro-benzyloxy)-pyridin-3-yl]-phenyl}- 
acetamide; 3-[6-amino-5 -(2,6-dichloro-benzyloxy)-pyridin- 
3-yl] -phenol; 3-(2,6-dichloro-benzyloxy)-5-(4-mcthoxy- 
phenyl)-pyridin-2-ylamine; 5-(3-amino-phenyl)-3-(2,6- 
55 dichloro-benzyloxy)-pyridin-2-ylamine; 3-(2,6-dichloro- 
benzyloxy)-5-(3-lrifluoromethoxy-phenyl)-pyridin-2- 
ylamine; 2-[6-amino-5-(2,6-dichloro-benzyloxy)-pyridin-3- 
v 1] -phenol ; 3 -(2,6-dichloro-benzyloxy)-5-(2-phenoxy- 

phenyl)-pyridin-2-ylamine; 3-(2,6-dichloro-benzvloxy)-5- 
60 (3,4-difluoro-phenyl)-pyridin-2-ylamlne: 3-(2,6-dichloro- 

benzyloxy)-5-(3-isopropyl-phenyl)-pyridin-2-ylamine; 3-(2, 
6-dichloro-benzyloxy)-5-(2-trifluoromethyl-phenyl)- 
pyridin-2-ylamine; 3-(2,6-dichloro-benzyloxy)-5-(2- 

methoxy-phenyl)-pyridin-2-ylamine; 3-(2,6-dichloro- 
65 benzyloxy)-5-(4-trifluoromethyl-phenyl)-pyridin-2- 

ylamine; N-{2-[6-amino-5-(2.6-dichloro-benzyIoxy)- 
pyridin-3-vl]-phenyl}-methanesulfonamide; {4-[6-amino-5- 
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(2, 6-dichloro-benzyloxy )-pyridin-3-yl]-phenyl}-methanol; 
5-benzo[ 1 ,3]dioxol-5-yl-3-(2, 6-dichloro-benzyloxy )-pyri- 
din-2-ylamine; 3-(2,6-dichloro-benzyloxy)-5-(2-trifluo- 
romethoxy-phenyl)-pyridin-2-ylamine; 3-(2,6-dichloro-ben- 
zyloxy)-5-(4-mcthyl-thiophen-2-yl)-pyridin-2 -ylamine; 
5-(2-benzyloxy-phenyl)-3-(2, 6-dichloro-benzyloxy )-pyri- 
din-2 -ylamine; 3-(2,6-dichloro-bcnzyloxy)-5-(3-methoxy- 
pheny l)-pyridin-2 -ylamine; 3-(2,6-dichloro-benzyloxy)-5- 
( 1 H - indol -2 -y 1) -py ridin-2 -y lamine ; 5 -(4-benzyloxy-3 - 

fluoro-phenyl)-3-(2,6-dichloro-benzyloxy)-pyridin-2- 
ylamine; 4-[6-amino-5-(2, 6-dichloro-benzyloxy )-pyridin-3- 
yl] -benzoic acid; 4-[6-amino-5-(2,6-dichloro-benzyloxy)- 
pyridin-3-yl]-N-(2-diethylamino-ethyl)-benzamide; 4-[6- 
amino-5-(2,6-dichloro-benzyloxy)-pyridin-3-yl]-N-(3- 
diethylamino-propyi)-benzamide; {4-[6-amino-5-(2,6- 
dichloro-benzyloxy)-pyridin-3-yl] -phenyl }-(4-methyl- 
piperazin-l-yl)-methanone; {4-[6-amino-5-(2,6-dichloro- 
benzyloxy)-pyridin-3-yl]-phenyl}-[(2R)-2-pyrrolidin-l- 
ylmethyl-pyrrolidin-1 -yl]-methanone; {4-[6-amino-5-(2,6- 
dichloro-benzyloxy)-pyridin-3-yl]-phenyl}-[(2S)-2- 
pyrrolidin-1 -ylmethyl-pyrrolidin-l-yl]-methanone; {4-[6- 
amino-5 -(2, 6-dichloro-benzyloxy )-pyridin-3 -yl ] -phenyl } - 
[4-pyrrolidin-l-yl-piperidin-l-yl)-methanone; {4-[6-amino- 
5 -(2, 6-dichloro -benzy lo xy )-pyridin-3 -yl ] -pheny 1 } - [4- (2 - 
hydroxy -ethyl)-piperidin-l-yl]-methanone; { 4- [6 -amino -5- 
(2,6-dichloro-benzyloxy)-pyridin-3-yl]-phenyl}-[(3S)-3- 
dimethylamino-pyrrolidin-1 -yl]-methanone; {4-[6-amino- 
5-(2, 6-dichloro-benzyloxy )-pyridin-3-yl]-phenyl}-[(3R)-3- 
dimethylamino-pyrrolidin-1 -yl]-methanone; {4-[6-amino- 
5-(2 J 6-dichloro-benzyloxy)-pyridin-3-yl]-phenyl[(3S)-3- 
cyclopropylaminomethyl-piperidin-1 -yl]-melhanone; 4-[6- 
amino-5-(2,6-dichloro-benzyloxy)-pyridin-3-yl]-N-(2- 
hydroxy-3 -pyrrol idin- 1 -yl-propyl)-benzamide; (4-[6- 

amino-5 -(2, 6-dichloro -benzyloxy )-pyridin-3 -y 1 ] -phenyl } - 
[(2S)-2-(3-fluoro-piperidin- l-ylmethyl)-pyrrolidin- 1-yl]- 
methanone; {4-[6-amino-5-(2,6-dichloro-benzyloxy)- 
pyridin-3-yl]-phenyl}-(4-cyclopropyl-piperazin-l-yl)- 
methanone; {4-[6-amino-5-(2,6-dichloro-benzyloxy)- 
pyridin-3-yl]-phenyl}-{(2R)-2-[(cyclopropylmelhyl- 
amino)-methyl]-pyrrolidin-l-yl)methanone; 4-[6-amino-5- 
(2.6-dichloro-benzyloxy)-pyridin-3-yl]-N- 
cyclopropylmethyl-N-(2R)-pyrrolidin-2-ylmethyl- 
benzamide; 4-[6-amino-5-(2.6-dichloro-benzyloxy)- 

pyridin-3-yl]-N-(2-hydroxy-3-pyrrolidin-l-yl-propyl)-N- 
methyl-benzamide: {4-[6-amino-5-(2,6-dichloro- 

benzyloxy)-pyridin-3-yl]-phenyl}-{(2S)-2-[(3R>3- 
hy droxy -pyrrol id in -1 -ylmethyl]-pyrrolidin- 1 -yl)methanone; 
3-[6-amino-5-(2.6-dichloro-benzyloxy)-pyridin-3-yl]-ben- 
zoic acid; {3-[6-amino-5-(2,6-dichloro-benzyloxy)-pyridin- 
3 -y 1] -phenyl } - [(2R)-2 -pyrrol idin- 1 -ylmethyl -pyrrolidin- 1 - 
yl]-methanone; {4-[6-amino-5-(2,6-dichloro-benzyloxy)- 
pyridin-3-yl]-phenoxy)-acetic acid: 2-{4-[6-amino-5-(2,6- 
dichloro-benzyloxy)-pyridin-3-yl]-phenoxy}-l-[(2R)-2- 
pyrrolidin-l-ylmethyl-pyrrolidin-l-yl]-ethanone; 2-{4-[6- 
amino-5-(2,6-dichloro-benzyloxy)-pyridin-3-yl]-phenoxy)- 
1 -[(2S)-2-pyrrolidin-l -ylmethyl-pyrrolidin-l-yl]-eihanone; 
3-(2, 6-dichloro-benzyloxy )-5-( 1 H-indol-5-yl)-pyridin-2- 
ylamine; 3-(2.6-dichloro-benzyloxy)-5-[3-(l-meihyl-l,2, 
3.6-tetrahydro-pyridin-4-yl)-lH-indol-5-yl]-pyridin-2- 
ylamine; 3-(2,6-dichloro-benzyloxy>5-[3-(l-methyl-piperi- 
din-4-yl)-lH-indol-5-yl]-pyridin-2-ylamine; 3-(2.6- 

dichloro-benzyloxy)-5-(3-morpholin-4-ylmethyl-lH-indol- 
5-vl)-pyridin-2-ylamine; 3-(2.6-dichloro-benzyloxy)-5-(3- 
piperidin- 1 -ylmethyl- 1 H-indol-5-yl)-pyridin-2-ylamine; 
3-(2.6-dichloro-benzyloxy)-5-(3-pyrrolidin-l -ylmethyl- 1 H- 
indol-5-yl)-pyridin-2-ylamine: 3-(2 ; 6-dichloro-benzyloxy)- 
5-(3-diethylaminomethyl- 1 H-indol-5-yl)-pyridin-2- 
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ylamine; ( 1 - { 5-[6-amino-5-(2,6-<iichloro-benzyloxy)- 
pyridin-3-yl]- 1 H-indol -3 -ylmethyl }-(3R)-pyrrolidin-3-yl)- 
carbamic acid tert-butyl ester; 3-(2.6-dichloro-benzyloxy)- 

5- [3-(2,6-dimethyl-morpholin-4-ylmethyl)-lH-indol-5-yl]- 
5 pyridin-2-ylamine; N-(l-{5-[6-amino-5-(2.6-dichloro- 

benzy!oxy)-pyridin-3-yl]-lH-indol-3-ylmethyl}-(3R)- 
pyrrolidin-3-yl)-acetamide; l-(4-{5-[6-amino-5-(2,6- 

dichloro-benzyloxy)-pyridin-3-yl]- 1 H-indol-3-ylmethyl}- 
piperazin-l-yl)-ethanone; 3-{2-chloro-3,6-difluoro- 

10 benzyloxy)-5-(lH-indol-5-yl)-pyridin-2-ylamine; l-(4-{5- 
[6-amino-5-(2-chloro-3,6-difluoro-benzyloxy)-pyridin-3- 
yl]-lH-indol-3-ylmethyl}-piperazin-l-yl)-ethanone; 3-(2- 
ch]oro-3,6-difluoro-benzyloxy)-5-[3-(2.6-dimethyl- 
morphol in-4 -yl methyl )- 1 H-indol - 5 -yl ] -pyridin- 2 -y lamine ; 

15 N-(l -{5-[6-amino-5-(2-chloro-3,6-difluoro-benzyloxy)-py- 
ridin-3-yl]-lH-indol-3-ylmethyl}-(3S)-pyrrolidin-3-yl)-ac- 
etamide; 3-(2-ch]oro-3,6-difluoro-benzyloxy)-5-(3-piperi- 
din- 1 -ylmethyl- 1 H-indol-5-yl)-pyridin-2-y lamine; 3 ^ -(2- 

chloro-3,6-difluoro-benzyloxy)-5-(3-morpholin-4- 
20 ylmethyl- lH-indol-5-yl)-pyridin-2-ylamine; 3-(2-chloro-3, 

6- difluoro-benzyloxy)-5-(3-pyrrolidin- 1 -yl methyl- 1 H- 
indol-5-yl)-pyridin-2-ylamine; 5-[6-amino-5-(2,6-dichloro- 
benzyloxy)-pyridin-3-yI]-lH-indole-2-carboxylic acid ethyl 
ester: 5-[6-amino-5-(2,6-dichloro-benzyloxy)-pyridin-3-yl] - 

25 lH-indole-2-carboxylic acid: {5-[6-amino-5-(2j6-dichloro- 
benzyloxy)-pyridin-3-yl]-lH-indol-2-yl}-(4-methyl-piper- 
azin-l-yl)-methanone; (5-[6-amino-5-(2,6-dichloro- 

benzyloxy)-pyridin-3-yl]- 1 H-indol-2-yl } [(3R)-3- 
dimethylamino-pyrrolidin-l-yl]-methanone; {5-[6-amino- 
30 5-(2 J 6-dichloro-benzyloxy)-pyridin-3-yl]-lH-indol-2-yl}- 
[(2R)-2 -pyrrolidin- 1 -ylmethyl-pyrrolidin- 1 -yl]-methanone; 
5-[6-amino-5-(2,6-dichloro-benzyloxy )-pyridin-3-yl] - 1 H- 
indole-2 -carboxylic acid (2-pyrrolidin-l-yl-ethyl)-amide; 
5-[6-amino-5-(2, 6-dichloro-benzyloxy )-pyridin-3-yl] - 1 H- 
35 indole-2 -carboxylic acid (2-morpholin-4-yl-ethyl)-amide; 
(l-{5-[6-amino-5-(2.6-dichloro-benzyloxy)-pyridin-3-yl]- 
1 H-indole-2-carbonyl}-(3S)-pyrrolidin-3-yl)-carbamic acid 
tert-butyl ester, (5-[6-amino-5-(2,6-dichloro-benzyloxy)- 
pyridin-3-y 1 ] - 1 H - indol -2 -y 1 } [(3 S )-3 -amino-pyrro li din- 1 - 
40 ylj-methanone; 5-[6-amino-5-(2,6-dichlort>-benzyloxy)-py- 
ridin-3-yl]-lH-indole-2-carboxylic acid (2-hydroxy-3- 
pyrrolidin-1 -yl-propyl)-amide; 4 -(6-amino- 5-benzyloxy- 
pyridin-3-yl )-phenol ; 3 -benzy loxy-5 -pheny 1-pyri din-2 - 

ylamine; 3-(3-methoxy-benzyloxy)-5-phenyl-pyridin-2- 
45 ylamine; 3-(2-chloro-4-fluoro-benzyloxy)-5-phenyl- 

pyridin-2-ylamine; 3 -(2-chloro-benzy loxy )-5- phenyl - 

pyridin-2-ylamine; 3-(2,5-dichloro-benzyloxy)-5-phenyl- 
pyridin-2-ylamine; 3-(2-chloro-5-trifluoromethyl- 

benzyloxy)-5 -phenyl -pyridin-2-y lamine; 3-(2.4-dichloro-5 - 
50 fluoro-benzyloxy)-5-phenyl-pyridin-2-y lamine; 3-(2- 
chloro-3-trifluoromcthyl-benzyloxy)-5-phenyl-pyridin-2- 
y lamine; 3-(2-chloro-3 ; 6-difluoro-benzyloxy)-5-phenyl- 
pyridin-2-ylamine; 3-(3,4-dichloro-benzyloxy)-5-phenyl- 
pyridin-2-ylamine; 2-(2-amino-5-phenyl-pyridin-3- 

55 vloxymethyl)-benzonitrile; 3-(2-chloro-6-fluoro-3-methyl- 
benzyloxy)-5-phenyl-pyridin-2-ylamine; 5-Phenyl-3 -(2,3,6- 
trifluoro-benzyloxy)-pyridin-2-ylamine; 3-(2,6-difluoro- 
benzyloxy)-5-phenyl-pyridin-2-ylamine; 3-(2.6-difluoro-3- 
methyl-benzyloxy)-5-phenyl-pyridin-2-yIamine: 3-(3- 

60 chloro-2,6-difluoro-benzyloxy)-5-phenyl-pyridin-2- 

y lamine: 3-(2-chloro-6-fluoro-benzyloxy)-5-phenyl- 

pyridin-2-ylamine; 3-(3 -Fluoro-4-methoxy-benzyloxy)-5 - 
phenyl -pyridin-2-y lamine; N-[3-(2-amino-5-phenyl- 

pyridin-3-yloxymethyl)-phenyl]-methanesulfonamide: 5-[4- 
65 (2-morpholin-4-yl-ethoxy)-phenyl]-3-(3-nitro-benzyloxy)- 
pyridin-2-ylamine: 5-[4-(2-morpholin-4-yl-e±oxy)- 

phenyl]-3-(naphthalen- 1 -y lmethoxy)-pyridin-2-y lamine; 
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3-(2-chloro-3 ; 6-difluoro-benzyloxy)-5-[4-(2-morpholin-4- 
yl-ethoxy)-phenyl]-pyridin-2-ylamine: 2-[2-amino-5-[4-(2- 
morpholin-4-yl-ethoxy)-phenyl]-pyridin-3-yloxy)-N-(4-iso- 
propyl-phenyl)-2-phenyl-acetamide; 3-(5-chloro-benzo[b] 
thiophen-3-ylmethoxy)-5-[4-(2-morpholin-4-yl-cthoxy)- 5 
phenyl] -pyridin-2-ylamine; (4-[6-amino-5-(4-fluoro-2- 
trifluoromethyl-benzyloxy)-pyridin-3-yl]-phenyl) [(2R)-2- 
pyrrolidin- 1 -y Imethy 1-pyrrolidin- 1 -y 1] -methanone; { 4-f 6- 
amino-5-(2-fluoro-6-trifluoromethyl-benzyloxy)-pyridin-3- 
yll-phenyl)[(2R)-2-pyrrolidin-l-ylmethyl-pyrrolidin-l -yl]- 10 

methanone; (4-[6-amino-5-(5-fluoro-2-trifluoromethyl- 
benzyloxy>pyridin-3-yl] -pheny l)[(2R)-2-pyrrolidin- 1 - 
ylmethyl-pyrrolidin- l-yl]-methanone; (4-{6-amino-5-[l-(2- 
tri fluoromethy 1 -pheny l)-ethoxy] -pyridin-3 -y 1 phenyl)- 
[(2R)-2-pyrrolidin-l-yhnethyl-pyrrolidin-l-yl]-methanone; 15 
{4-[6-amino-5-(2-bromo-ben2yloxy)-pyridin-3-yl] -phe- 
nyl } -[(2R)-2-pyrrolidin-l -ylmethyl-pyrrolidin- 1 -yl] -metha- 
none; {4-[6-amino-5-(3-fluoro-2-trifluoromethyl-benzy- 
loxy)-pyridin-3-yl]-phenyl][(2R)-2-pyrrolidin-l-ylmethyl- 
pyrrolidin- 1-yl] -methanone; {4-[6-amino-5-(2-chloro-3,6- 20 
difluoro-benzyloxy)-pyridin-3-yl]-phenyl)[(2R)-2- 
pyrrolidin-1 -ylmethyl-pyrrolidin- 1 -yl] -methanone; 4-[6- 
amino-5-(2,6-difluoro-benzyloxy)-pyridin-3-yl]-phenol; 
3-(2,6-difluoro-benzyloxy)-5-(lH-indol-4-yl)-pyridin-2- 
ylamine; 3-(2,6-difW>ro-benzyloxy)-5-[4-(2-morpholin-4- 25 
yl-ethoxy)-phenyl]-pyridin-2-ylamine; 4-[6-amino-5-(2,6- 
difluoro-benzyloxy)-pyridin-3-yl]-benzoic acid; { 4-[6- 
amino-5-(2,6-difluoro-benzyloxy)-pyridin-3-yl]-phenyl) 
[(2R)-2-pyrrolidin- 1 -ylmethyl-pyrrolidin- 1 -yl] -methanone; 
{4-[6-amino-5-(2,6-difluoro-benzyloxy)-pyridin-3-yl]-phe- 30 
nyl}-[(2S)-2-pyrrohdin-l-yhnethyl-pyrrolidin-l-yl]-metha- 
none; {4-[6-amino-5-(2.6-difluoro-benzyloxy)-pyridin-3- 
yl]-phenoxy} -acetic acid ethyl ester; {4-f6-amino-5-(2,6- 
difluoro-benzyloxy)-pyridin-3-yl]-phenoxy)acetic acid; 

2-{4-f6-amino-5-(2 J 6-difluoro-benzyloxy)-pyridin-3-yl]- 35 

phenoxy}-l-[(2R)-2-pyrrolidin-l -ylmethyl-pyrrolidin- 1- 
yl]-ethanone; 2-{4-[6-amino-5-(2,6-difluoro-benzyloxy)- 
pyridin-3-yl]-phenoxy)-l-l(2S)-2-pyrrolidin-l -ylmethyl- 
pyrrolidin- 1 -yl]-ethanone; 4-[6-amino-5-(2-chloro-6- 
fluoro-benzyloxy)-pyridin-3-yl]-phenol; 4-(6-amino-5-(2- 40 
chloro-4-fluoro-benzyloxy)-pyridin-3-yl]-phenol; 4-[6- 
amino-5 -(2, 4-dichloro-benzyloxy)-pyridin-3-yl] -phenol; 
2-[2-amino-5-(4-hydroxy-phenyl)-pyridin-3-yloxymethyl]- 
benzonitrile; 4-[6-amino-5-(2-trifluoromethyl-benzyloxy)- 
pyridin-3-yl] -phenol; 4-[6-amino-5-(2-chloro-benzyloxy)- 45 
pyridin-3-yl]-phenol; 4-[6-amino-5-(4-tert-butyl- 

benzyloxy)-pyridin-3-y]-phenol; N-{ 4- [6-amino- 5-(2- 

cyano-benzyloxy)-pyridin-3-yl] -phenyl) 
methanesulfonamide; 2-[2-amino-5-(4- 

methanesulfonylamino-phenyl)-pyridin-3-yloxymethyl]- 50 

benzamide; 2-[2-amino-5-(4-methanesulfonylamino- 

phenyl)-pyridin-3-yloxymethyl]-benzoic acid; N-(4-{6- 
amino-5-[2-(4-methyl-piperazine- 1 -carbonyl)-benzyloxy]- 
py ridin-3 -y 1 } -pheny 1) -methanesu 1 fonamide; 2 - [2 -amino- 5- 
(4-methanesulfonylamino-phenyl)-pyridin-3-yloxymethyl]- 55 
N-(2-hydroxy-ethyl)-benzamide; 2-[2-amino-5-(4- 

methanesulfonylanhno-phenyl)-pyridin-3-yloxymethyl]-N- 
isobutyl -benzamide; 4-[6-amino-5-(2-chloro-6-fluoro- 
benzyloxy)-pyridin-3-yl]-benzoic acid; {4-[6-amino-5-(2- 
chloro-6-fluoro-benzyloxy)-pyridin-3-yl]-phenyl)[(2R)-2- 60 
pyrrolidin-l-ylmethyl-pyrrolidin-l-yl]-methanone; {4-[6- 
amino-5-(2-chloro-6-fluoro-benzyloxy)-pyridin-3-yl]- 
phenyl)[(2S)-2-pyrrolidin-l -ylmethyl-pyrrolidin- 1-yl]- 
methanone; {4-[6-amino-5-(2-chloro-6-fluoro-benzyloxy)- 
pyridin-3-yl]-phenyl}[(3S)-3-dimethylamino-pyrrolidin-l- 65 
yl]-methanone; {4-[6-amino-5-(2-chloro-6-fluoro- 

benzyloxy)-pyridin-3-yl]-phenyt)[(3S)-3-amino-pyiTolidin- 
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1 -yl] -methanone; {4-[6-arnino-5-(2-chloro-6-fluoro-benzy- 
loxy)-pyridin-3-yl] -phenyl }-(4-methy 1-piperazin-l -yl)- 
methanone; 1 -(4- {4-[6-amino-5-(2-chloro-6-fluoro- 

benzyloxy)-pyridin-3-yl]-benzoyl)piperazin-l-yl)- 
ethanone; 4-[6-amino-5-(2-chloro-6-fluoro-benzyloxy)- 
pyridin-3-yl]-N-(2-morpholin-4-yl-ethyl)-benzamide; 4-[6- 
amino-5-(2-chloro-6-fluoro-benzyloxy)-pyridin-3-yl]-N-(3- 
morphol in-4 -yl -propyl)- benzamide; 4-[6-amino-5-(2- 
chloro-benzyloxy)-pyridin-3-yl]-benzoic acid; {4-[6-amino- 
5-(2-chloro-benzy loxy)-pyridin-3-yl] -phenyl } - [(2R)-2- 
pyrrolidin-1 -ylmethyl-pyrrolidin- 1-yl] -methanone; {4-[6- 
amino-5-(2-chloro-benzyloxy)-pyridin-3-y 1] -pheny 1}-[(2S)- 

2- pyrrolidin-l -ylmethyl-pyrrolidin- 1-yl] -methanone; {4-[6- 
amino-5-(2-chloro-benzyloxy)-pyridin-3-yl]-phenyl}-[(3S)- 

3- dimethylamino-pyrrolidin- 1 -yl] -methanone; {4-[6- 

amino-5-(2-chloro-benzyioxy)-pyridin-3-yl]-phenyl}-[(3S)- 

3- amino-pyrrolidin-l -yl]-methanone; {4-[6-amino-5-(2- 
chloro-benzyloxy)-pyridin-3-yl]-phenyl}-(4-pyrrolidin-l- 
yl-piperidin-l-yl)-methanone; {4-[6-amino-5-(2-chloro- 
benzyloxy)-pyridin-3-yl]-phenyl)(4-methyl-piperazin- 1 -yl)- 
methanone; 1 -(4-{4-[6-amino-5-(2-chloro-benzyloxy)- 
pyridin-3-yl]-benzoyl)piperazin-l -yl)-ethanone; 4-[6- 
amino-5-(2-chloro-benzyloxy)-pyridin-3-yl]-N-(2- 
morpholin-4-yl-ethyl)-benzamide; 4-[6-amino-5-(2-chloro- 
benzyloxy)-pyridin-3-yl]-N-(3-morpholin-4-yl-propyl)- 
benzamide; 4-[6-amino-5-(2-cyano-benzyloxy)-pyridin-3- 
yl]-benzoic acid; 2-{2-amino-5-[4-((2R)-2-pyrrolidin-l- 
ylmethyl-pyrrolidine-l-carbonyl)-phenyl]-pyridin-3- 
yloxymethylj-benzonitrile; 2-{2-amino-5-[4-((2S)-2- 
pyrrolidin- 1 -y Imethy 1-pyrrolidine- 1 -carbonyl)-pheny 1] - 
pyridin-3-yloxymethyl}-benzonitrile; 2-{2-amino-5-[4- 
((3S)-3-dimethylamino-pyrrolidine- 1 -carbonyl)-phenyl] - 
pyridin-3-yloxymethyl }-benzonitrile; 2-{2-amino-5-[4- 
((3S)-3-amino-pyrrolidine-l-carbonyl)-phenyl]-pyridin-3- 
yloxymethylf-benzo nitrile; 2-{2-amino-5-[4-(4-pyrrolidin- 
1 -y 1-piperidine- 1 -carbonyl)-phenyl]-pyridin-3- 
yloxymethylj-benzonitrile; 2-{2-amino-5-[4-(4-methyl- 
piperazine-l-carbonyl)-phenyl]-pyridin-3-yloxymethyl}- 
benzonitrile; 2-{5-[4-(4-acetyl-piperazine-l-earbonyl)- 
phenyl]-2-amino-pyridin-3-yloxymethyl}-benzonitrile; 

4- [6-amino-5-(2-cyano-benzyloxy)-pyridin-3-yl]-N-(l-me- 

thyl-piperidin-4-yl)-benzamide; 4-[6-amino-5-(2-cyano- 
benzyloxy)-pyridin-3-yl]-N-(2-morpholin-4-yl-ethyl)-ben- 
zamide; 4-[6-amino-5-(2-cyano-benzyloxy)-pyridin-3-yl]- 
N-(3-morpholin-4-yl-propyl)-benzamide; 4-[6-amino-5-(2, 
4-dichloro-benzyloxy)-pyridin-3-yl]-benzoic acid; {4-[6- 
amino-5-(2,4-dichloro-benzyloxy)-pyridin-3-yl]-phenyl} 
[(2R)-2-pyrrolidin- 1 -ylmethyl-pyrrolidin- 1 -yl] -methanone; 
{4-[6-amino-5-(2,4-dichloro-benzyloxy)-pyridin-3-yl]-phe- 
nyl } -[(2 S)-2-pyrrolidin- 1 -ylmethyl-pyrrolidin- 1 -yl] -metha- 
none; {4-[6-amino-5-(2,4-dichloro-benzyloxy)-pyridin-3- 
yl] -phenyl }-[(3S)-3-dimethylamino-pyrroli din- 1 -yl]- 
methanone; { 4 - [ 6 -amino -5 - (2 ,4 -d ichloro -benzy loxy) - 

pyridin-3-yl] -pheny 1 } -[(3S)-3 -amino-pyrrolidin- 1 -yl] - 
methanone; {4-[6-amino-5-(2,4-dichloro-benzyloxy)- 
pyridin-3-yl] -pheny 1 } -(4 -pyrrolidin- 1 -y 1-p iperidin- 1 -y 1)- 
methanone; {4-[6-amino-5-(2.4-dichloro-benzyloxy)- 
pyridin-3-yl] -phenyl } -(4-methyl -piperazin- 1 -yl)- 
methanone; 1 -(4-{4-[6-amino-5-(2,4-dichloio-benzyloxy)- 
pyridin-3-yl]-benzoyl)piperazin-l-yl)-ethanone; 4-[6- 
amino-5-(2.4-dichloro-benzyloxy)-pyridin-3-yl]-N-( 1 - 
methyl-piperidin-4-yl)-benzamide; 4-[6-amino-5-(2.4- 
dichloro-benzyloxy) pyridin-3-yl]-N-(2-morpholin-4-yl- 
ethyl)-benzamide; 4-[6-amino-5-(2,4-dichloro-benzyloxy)- 
pyridin-3-yl]-N-(3-morpholin-4-yl-propyl)-benzamide; 

4-[6-amino-5-(2-trifluoromethyl-benzyloxy)-pyridin-3-yl]- 
benzoic acid; {4-[6-amino-5-(2-trilhjoromethyl-benzy- 
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l°xy)-pyridin-3-yl] -phenyl }-[(2R)-2 -pyrrolidin-l -ylmethyl- 
pyrrolidin-l-yl]-methanone; {4-[6-amino-5-(2« 

trifluoromethyl-benzyioxy)-pyridin-3-yl]-phenyl}-[(2S)-2- 
pyrralidin-1 -ylmethyl-pyrrolidin-l-yl] -methanone; {4-[6- 

amino-5-(2-tiifluoromethyl-benzyloxy)-pyridin-3-yl]- 5 

phenyl}-[(3S)-3-dimethylamino-pyrrolidin-l-yl]- 
methanone; [(3S)-3-amino-pyrrolidin-l-yl]-4-[6-amino-5- 
(2-trifluoromethyl-benzyloxy)-pyridin-3-yl]-phenyl}- 
mcthanone; {4-[6-amino-5-(2-trifiuoromethyl-benzyloxy)- 
pyridin-3-y 11-phenyl } -(4-pyrro lidin- 1 -y 1-piperidin- 1 -yl)- 1 0 

methanone; {4-[6-arnino-5-(2-trifluoromethyl-benzyloxy)- 
pyridin-3-yl]-phenyl}-(4-methyl-piperazin- 1 -yl)- 
methanone; 1 -(44-[6-amino-5-(2-trifluoromethyl- 

benzyloxy)-pyridin-3-yl]-benzoyl}-piperazin-l-yl)- 
ethanone; 4-[6-amino-5-(2-trifluoromelhyl-benzyloxy)- 15 
pyridin-3-yl]-N-(l-methyl-piperidin-4-yl)-benzamide; 4-[6- 
amino-5-(2-trifluoromethyl-benzyloxy)-pyridin-3-yl]-N-(2- 
morpholin-4-yl-ethyl)-benzamide; 4-[6-amino-5-(2- 

trifluoromethyl-benzyloxy)-pyridin-3-y]]-N-(3-morpholin- 

4- yl-propyl)-benzamide; 4 -[6-amino- 5-(4-#tert! -butyl- 20 
benzyloxy)-pyridin-3-yl]-benzoic acid; {4-[6-amino-5-(4- 
tert-butyl-benzyloxy)-pyridin-3-yl]-phenyl}-[(2R)-2- 
pyrrolidin-1 -ylmethyl-pyrrolidin-l-yl] -methanone; {4-[6- 
amino-5-(4-tert-butyl-benzyloxy)-pyridin-3-yl] -phenyl }- 
[(2S)-2-pyrrolidin-l-ylmethyl-pyrrolidin-l-yl]-methanone; 25 
{4-[6-amino-5-(4-tert-butyl-benzyIoxy)-pyridin-3-yl]-phe- 
nyl}[(3R)-3-dimethylamino-pyrrolidin-l-yl]-methanone; 
{4-[6-amino-5-(4-tert-butyl-benzyloxy)-pyridin-3-yl]-phe- 
nyl}-(4-methyl-piperazin-l-yl)-methanone; l-(4-{4-[6- 
amino-5-(4-tert-butyl-benzyloxy)-pyridin-3-yl] -benzoyl) 30 
piperazin- 1 -yl)-ethanone; 4-[6-amino-5^{4-tert-buty 1- 
benzyloxy)-pyridin-3-yl]-N-( 1 -methyl-piperidin-4-yl)- 
benzamide: 4-[6-amino-5-(4-tert-butyl-benzyloxy)-pyridin- 

3- yl]-N-(2-morpholin-4-yl-ethyl)-benzamide; 4-[6-amino- 

5- (4-tert-butyl-benzyloxy)-pyridin-3-yll-N-(3-morpholin-4- 35 
yl-propyl)-benzamide; 4-[6-amino-5-(2-chloro-4-fluoro- 
benzyloxy)-pyridin-3-yl] -benzoic acid; {4-[6-amino-5-(2- 
cliloro-4-fiuoro-benzyloxy)-pyridin-3-yl]-phenyl}[(2R)-2- 
pyirolidin-1 -ylmethyl-pyrrolidin-l-yl] -methanone; {4-[6- 
amino-5-(2-chloro-4-fluoro-benzyloxy)-pyridin-3-yl]- 40 
p heny 1 } [(2 S)-2 -pyrrol idin- 1 -yl methyl -pyrrol idin- 1 -y 1 ] - 
methanone; {4-[6-amino-5-(2-chloro-4-fluoro-benzyloxy)- 
pyridin-3-yl]-phenyl}-[(3S)-3-dimethylamino-pyriolidin- 1 - 

yl] -methanone; {4-[6-amino-5-(2-chloro-4-fluoro- 

benzyloxy)-pyridin-3-yl]-phenyl }-[(3S)-3-amino- 45 

pyrrolidin-l-yl]-methanone; {4-[6-amino-5-(2-chloro-4- 
fluoro-benzyloxy)-pyridin-3-yl]-phenyl}-(4-methyl- 
piperazin- 1 -yl)-methanone; 1 -(4-{4-[6-amino-5-(2-chloro- 

4- fluoro-benzyloxy)-pyridin-3-yl]-benzoyl)piperazin-l-yl)- 

ethanone; 4-[6-amino-5-(2-chloro-4-fluoro-benzyloxy)- 50 
pyridin-3-yl]-N-(2-morpholin-4-yl-ethyl)-benzamide; 4-[6- 
amino-5-(2-chloro-4-fluoro-benzyloxy)-pyridin-3-yl]-N-(3- 
morpholin-4-yl-propyl)-benzamide; 4-[6-amino-5-(2* 
chloro-3,6-difluoro-benzyloxy)-pyridin-3-y]-benzoic acid; 
{4-[6-amino-5-(2-chloro-3.6-difluoro-benzyloxy)-pyridin- 55 
3-yl]-phenyiy-(4-methyl-piperazin-l -yl)-meihanone; (4-[6- 
amino-5-(2-chloro-3,6-difluoro-benzyloxy)-pyridin-3-yl]- 
phenyl}-(4-pyrrolidin-l-yl-piperidin-l-yl)-methanone; {4- 
[6-amino-5-(2-chloro-3.6-difluoro-benzyloxy)-pyridin-3- 
yl]-phenyl}-(4-amino-piperidin-l-yl)-methanone; {4-[6- 60 
amino-5-(2-chloro-3.6-difluoro-benzyloxy)-pyridin-3-yl]- 
phenyl }-{3.5-dimethyl-piperazin- 1 -yl)-methanone; {4-[6- 
amino-5-(2-chloro-3.6-difluoro-benzyloxy)-pyridin-3-yl]- 
phenyl}-[(2S)-2-pyrrolidin-l-ylmethyl-pyrrolidin-l-yl]- 
methanone; (4-[6-amino-5-(2-chloro-3.6-diHuoro- 65 

benzyloxy)-pyridin-3-yl]-phenyl}-[(3S)-3-dimethylamino- 
pynolidin-l-yl]-methanone; {4-[6-amino-5-(2-chloro-3.6- 
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difluoro-benzyloxy)-pyridin-3-yl]-phenyi}-[(3R)-3-amino- 
pyrro lidin- 1-yl] -methanone; {4-[6-amino-5-(2-chloro-3,6- 
difluoro-benzyloxy)-pyridin-3-yl]-phenyl}-[(3S)-3-amino- 
pyrrolidin- 1-yl] -methanone; 4-[6-amino-5-(2-chloro-3,6- 
difluoro-benzyloxy)-pyridin-3-yl]-N-(l -methyl -piperidin-4- 
yl)-benzamide; 4-[6-amino-5-(2-chloro-3,6-difluoro- 

benzyloxy)-pyridin-3-yl]-N-(2-pyrrolidin- 1 -yl-ethyl)- 
benzamide; 4-[6-amino-5-(2-chloro-3,6-difluoro- 

benzyloxy)-pyridin-3-yl]-N-(3-pyrrolidin- 1 -yl-propyl)- 
benzamide; 4-f6-amino-5-(2-chloro-3,6-difluoro- 

benzyloxy)-pyridin-3-yl]-N-(2-morpholin-4-yl-ethyl)- 
benzamide; 4-[6-amino-5-(2-chloro-3,6-difluoro- 

benzy!oxy)-pyridin-3-yl]-N-(3-morpholin-4-yl-propyl)- 
benzamide; 3-[6-amino-5-(2chloro-3,6-difluoro- 

benzyloxy)-pyridin-3-yl]-benzoic acid; {3-[6-amino-5-(2- 
chloro-3,6-difluoro-benzyloxy)-pyridin-3-yl]-phenyl}-(4- 
methyl -piperazin- l-yl)-methanone; {3-[6-amino-5-(2- 
chloro-3.6-difluoro-benzyloxy)-pyridin-3-yl] -phenyl} -(4- 
pyrro lidin- 1 -y 1-piperidin- 1 -yl )-methanone; { 3 -[ 6 -amino-5 - 
(2-chloro-3,6-difluoro-benzyloxy)-pyridin-3-yl]-phenyl)(4- 
amino-piperidin-l-yl)-methanone; {3-[6-amino-5-(2- 

chloro-3,6-difluoro-benz>doxy)-pyridin-3-yl]-phenyl}-(3 5 5- 
dimethy 1-piperazin- 1 -yl) -methanone ; { 3- [6-amino-5-(2 - 

chloro-3.6-difluoro-benzyloxy)-pyridin-3-yl]-phenyl}- 
[(2S)-2-pyrrolidin-l-ylmethyl-pyrrolidin-l-yl]-methanone; 
{3-[6-amino-5-(2-chloro-3,6-difluoro-benzyloxy)-pyridin- 
3-y 1] -phenyl }-[(3S)-3-dimethylamino-pyrrolidin-l-yl]- 
methanone; {3-[6-amino-5-(2-chloro-3,6-difluoro-benzy- 
loxy)-pyridin-3-yl]-phenyl}-[(3R)-3-amino-pyrrolidin-l- 
yl] -methanone; {3-[6-amino-5-(2-chloro-3,6-difluoro- 
benzyloxy)-pyridin-3-yl]-phenyl}-[(3S)-amino-pyrrolidin- 
1 -y 1] -methanone; 3 - [6-amino -5-(2 -chloro-3 , 6-difluoro- 
benzyloxy)-pyridin-3-yl]-N-(l-melhyl-piperidin-4-yl)- 
benzamide; 3-[6-amino-5-(2-chloro-3,6-difluoro- 

benzyloxy)-pyridin-3-yl]-N-(2-pyrro lidin- 1-yl-ethyl)- 
benzamide; 3-[6-amino-5-(2-chloro-3 3 6-difluono- 

benzy!oxy)-pyridin-3-yl]-N-(3-pyrro lidin- 1-yl-propyl)- 
benzamide; 3-[6-amino-5-(2-chloro-3,6-difluoro- 

benzyloxy)-pyridin-3 -y 1 ] -N-(2 -morpho lin-4 -y 1-ethy 1)- 
benzamide; 3-[6-amino-5-(2-chloro-3 3 6-difluoro- 

benzyloxy)-pyridin-3-yl]-N-(3-morpholin-4-yl-propyl)- 
benzamide; N-[2-(4-acetyl-piperazin-l-yl)-ethyl]-3-[6- 
amino-5-(2-chloro-3,6-difluoro-benzyloxy)-pyridin-3-yl]- 
benzamide; 3-(2-chloro-3 ; 6-difluoro-benzyloxy)-5-[4-(l , 1 - 
dioxo-lX 6 -isothiazolidin-2-yl)-pheny!]-pyridin-2-ylamine; 
3-(2 3 6-dichloro-benzyloxy)-5-[4-(l,l-dioxo-lX 6 -isothiazo- 
lidin-2-y l)-pheny 1] -pyridin-2-ylamine; 5 -[4-( 1 , 1 -dioxo- 1 X 6 - 
isothiazolidin-2-yl)-phenyl]-3-(2-fluoro-6-trifluoromethyl- 
benzyloxy)-pyridin-2-ylamine: 2-diethylamino- 

ethanesulfonic acid {4-[6-amino-5-(2-chloro-3 3 6-difluoro- 
benzyloxy)-pyridin-3-yl] -phenyl} -amide; 

2- cyclopropylamino-ethanesulfonic acid {4-[6-amino-5-(2- 
chloro-3,6Hdifluoro-benzyloxy)-pyridin-3-yl]-phenyl}- 
amide; 2-P>'rrolidin-l-yl-ethanesulfonic acid {4-[6-amino- 

5-(2-chloro-3.6-difluoro-benzyloxy)-pyridin-3-yl]-phenyl}- 
amide; 2-(4-hydroxy-piperidin-l-yl)-ethanesulfonic acid 
{4-[6-amino-5-(2-chloro-3.6-difluoro-benzyloxy)-pyridin- 

3 - yl] -phenyl} -amide; 2-morpholin-4-yl-ethanesulfonic acid 
{4-[6-amino-5-(2-chloro-3.6-difluoro-benzyloxy)-pyridin- 
3-yl]-phenyl)amide; 2-Piperidin-l-yl-ethanesulfonic acid 
{4-[6-amino-5-(2-chloro-3.6-difluoro-benzyloxy)-pyridin- 

3 -yl] -phenyl} -amide; 2-dimethylamino-ethanesulfonic acid 
{4-[6-amino-5-(2-chloro-3,6-difluoro-benzyloxy)-pyridin- 
3-yl]-phenyl)amide; 2-(4-acetyl -piperazin- l-yl)-ethane- 
sulfonic acid {4-[6-amino-5-(2-chloro-3.6-dittuoro-benzy- 
loxy)-pyridin-3-yl] -phenyl}-amide; 2-(cyclopropylmethyl- 
amino)-ethanesulfonic acid {4-[6-amino-5-(2-chloro-3.6- 
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difluoro-benzyloxy)-pyridin-3-yl]-phenyl)-amide; 2-[(3R)- 
3-hydroxy-pyrrolidin-l-yl]-ethanesulfonic acid {4-[6- 
amino-5-(2-chloro-3.6-difluoro-benzyloxy)-pyridin-3-yl]- 
phenyl } -amide; 2 - [ (2 S)- 2-hydroxy methyl -pyrro lidin- 1 -y 1] - 
cthanesulfonic acid {4-[6-amino-5-(2-chloro-3,6-difluoro- 
benzyloxy)-pyridin-3-yl]-phenyl}-amide; 2-[4-(2-hydroxy- 
acetyl)-piperazin-l-yl] -cthanesulfonic acid (4-[6-amino-5- 
(2-chloro-3.6-difluoro-benzyloxy)-pyridin-3-yl]-phenyl}- 
amide; 2-(4-acetyl-piperazin-l-yl)-ethanesulfonic acid {3- 
[6-anfrno-5-(2-chloro-3,6-difluoro-benzyloxy)-pyridin-3- 
yl]-phenyl}-amide; 2-Pyrrol idin-l-yl-ethanesulfonic acid 
{3-[6-amino-5-(2-chloro-3,6-difluoro-benzyloxy)-pyridin- 
3-yl]-phenyl}-amide; 2-morpholin-4-yl-ethanesulfonic acid 
{3-[6-amino-5-(2-chloro-3,6-difluoro-benzyloxy)-pyridin- 
3-yl] -phenyl} -amide; 2-diethylamino-ethanesulfonic acid 
{3-[6-amino-5-(2-chloro-3,6-difluoro-benzyloxy)-pyridin- 
3 -yl] -phenyl} -amide; 2-di methyl amino-ethanesulfonic acid 
{3-[6-amino-5-(2-chloro-3,6-difluoro-benzyloxy)-pyridin- 
3-yl] -phenyl} -amide; 2-Piperidin-l-yl-ethanesulfonic acid 
{3-[6-amino-5-(2-chloro-3,6-difluoro-benzyloxy)-pyridin- 
3-yl]-phenyl}-amide; 2- [ (3 R)-3 -hydroxymethyl -pyrrol idin- 
l-yl]-ethanesulfonic acid {3-[6-amino-5-(2-chloro-3,6-dif- 
luoro -benzy loxy )-py ridin-3 -yl] -phenyl } -amide; 2-(4 - 

hydroxy-piperidin-l-yl)-ethanesulfonic acid {3-[6-amino-5- 
(2-chloro-3,6-difluoro-benzyloxy)-pyridin-3-yl)-phenyl}- 
amide; 2-[4-(2-hydroxy-acetyl)-piperazin-l -yl]- 

ethanesulfonic acid {3-[6-amino-5-(2-chloro-3,6-difluoro- 
benzyloxy)-pyridin-3-yl] -pheny l)amide; 2-[(3R)-3- 

hydroxy-pyrrolidin-l-yl]-ethanesulfonic acid {3-[6-amino- 
5-(2-chJoro-3 ) 6-difluoro-benzyloxy)-pyridin-3-yl]-phenyl}- 
amide; 2-(cyclopropy!methyl-amino)-ethanesulfonic acid 
{3-[6-amino-5-(2-chloro-3,6-difluoro-benzyloxy)-pyridin- 
3-yl]-phenyl}-amide; 2-cyclopropylamino-ethanesulfonic 
acid {3-[6-amino-5-(2-chloro-3.6-difluoro-benzyloxy)-pyri- 
din-3-yl] -phenyl} -amide; 3-(2-chloro-3,6-difluoro-benzy- 
loxy)-5-(2-dimethylaminomethyl-phenyl)-pyridin-2- 
ylamine; compound with trifluoro-acetic acid; 3-(2-chloro- 
3.6-difluoro-benzyloxy)-5-(3-pyrrolidin- 1 -yl-phenyl)- 
pyridin-2-ylamine; compound with trifluoro-acetic acid: 
N-{4-[6-amino-5-(2-chloro-3 ; 6-difluoro-benzyloxy)-pyri- 
din-3-yl]-phenyl)methanesulfonamide; compound with trif- 
luoro-acetic acid; 5-[6-amino-5-(2-chloro-3,6-difluoro-ben- 
zyloxy)-pyridin-3-yl]-thiophene-2-carboxylic acid: {5 -[6- 
amino-5-(2-chloro-3 ; 6-difluoro-benzyloxy)-pyridin-3-yl]- 
thiophen-2-yl} -(4-methyl -piperazin- 1 -yl)-methanone; {5- 

[6-amino-5-(2-chloro-3.6-difluoro-benzyloxy)-pyridin-3- 
yl]-thiophen-2-yi}-[(2R)-2-pyrrolidin-l-ylmethyl- 
pyrrolidin-l-yl]-methanone; 5-[6-amino-5-(2-chloro-3,6- 
difluoro-benzyloxy)-pyridin-3-yl]-thiophene-2-carboxylic 
acid (l-methyl-piperidin-4-yl)-amide; {5-[6-amino-5-(2- 
chloro-3,6-difluoro-benzyloxy)-pyridin-3-yl]-thiophen-2- 
yl}-(3 : 5-dimethyl-piperazin-l-yl)-methanone; 5-[6-amino- 
5-(2-chloro-3.6-difluoro-bcnzyloxy)-pyridin-3-yl]- 
thiophene-2 -carboxylic acid (2-pyrrolidin-l-yl-ethyl)- 
amide; {5-[6-amino-5-(2-chloro-3.6-difluoro-benzyloxy)- 
pvridin-3-yl]-thiophen-2-y 1 } -(4-pyrrolidin- 1 -yl-piperidin-1 - 
yl)-methanone; 4-[6-amino-5-(3-fluoro-2-trifluoromethyl- 
benzyloxy)-pyridin-3-yll-benzoic acid; {4-[6-amino-5-(3- 
fluoro-2-trifluoromethyl-benzyloxy)-pyridin-3-yl]-phenyl}- 
(4-pyrrolidin-l-yl-piperidin-l-yl)-methanone; 4-[6-amino- 
5-(3-fluoro-2-trifluoromethyl-benzyloxy)-pyridin-3-yl]-N- 
(1 -methyl -piperidin-4-yl)-benzamide: {4-[6-amino-5-(3- 

fliioro-2-trifluoromethyl-benzyloxy)-pyridin-3-yl]-phenyl}- 
(3,5-dimethyl-piperazin-l-yl)-methanone: {4-[6-amino-5- 

(3-fluoro-2-triliuoromethyl-benzyloxy)-pyridm-3-yl]- 
phenyl)(3-dimethylamino-pyrrolidin-l-yl)-methanone; {4- 
[6-amino-5-(3-fluoro-2-trifluoromethyl-benzyloxy)- 
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pyridin-3-yl]-phenyl}-[(2S)-2-pyrrolidin-l-ylmethyl-pyrro- 
lidin-1 -yl]-methanone; 4-[6-amino-5-(3-fluoro-2- 

trifluoromethyl-benzyloxy)-pyridin-3-yl]-#N!-(2- 
morpholin-4-yl-ethyl)-benzamide; {4-[6-amino-5-(3-fluoro- 
5 2-trifluoromethyl-benzyloxy)-pyridin-3-yl]-phenyl}-(4- 
melhyl -piperazin- 1 -yl)-methanone; N-[2-(4-acetyl- 

piperazin- 1 -yl)-ethyl]-4-[6-amino-5-(3-fluoro-2- 
trifluoromethyl-benzyloxy)-pyridin-3-yll-benzamide; 
2-Piperidin-i-yl-ethanesulfonic acid (4-{6-amino-5-[l-(2- 
10 chloro-3.6-difluoro-phenyl)-ethoxy]-pyridin-3-yl}-phenyl> 
amide; 2-(4-hydroxy-piperidin-l-yl)-ethanesulfonic acid 
(4-{6-amino-5-[l-(2-chloro-3,6-difluoro-phenyl)-ethoxy]- 
pyridin-3-yl } -pheny l)-amide; 2 -dimethylamino-ethane- 

sulfonic acid (4-{6-amino-5-[l-(2-chloro-3,6-difluoro-phe- 
15 nyl)-ethoxy]-pyridin-3-yl}-phenyl)-amide; 

2-cyclopropylamino-ethanesulfonic acid (4-{6-amino-5-[l- 
(2 -chloro-3, 6-difluoro-pheny 1 )-ethoxy j -pyridin-3 -yl } -phe- 
nyl-amide; 4-{6-amino-5-[l-(2 ; 6-dichJoro-3-fluoro-phe- 
nyl)-ethoxy]-pyridin-3-yl}-benzoic acid; (4-{6-amino-5-[l- 
20 (2.6-dichloro-3-fluoro-phenyl)-ethoxy]-pyridin-3-yl}- 
phenyl)-[(2R)-2-pyrrolidin- 1 -ylmethyl-pyrrolidin-1 -yl)- 
methanone; 4-{6-amino-5-[l-(2,6-dichloro-3-fluoro- 

phenyl)-ethoxy]-pyridin-3-yl}-N-(l-methyl-piperidin-4-yl)- 
benzamide; (3-{ 6-amino-5-[ 1 -(2 ,6-dichloro-3 -fluoro- 
25 phenyl )-ethoxy]-pyridin-3-yl } -phenyl)-[(3R)-3 -amino- 
pyrrolidin-l-yl)]-methanone; (4-{6-amino-5-[l-(2,6- 

dichloro-3 -fluoro -pheny l)-ethoxy]-pyridin-3 -y 1 } -pheny 1 )- 
(4-pyrrolidin- 1 -yl-piperidin- 1 -yl)-methanone; (4-{6-amino- 
5-[ 1 -(2,6-dichloro-3-fluoro-phenyl)-ethoxy] -pyridin-3-yl}- 
30 phenyl)-(4-methyl-piperazin-l-yl)-methanone; (4-{6- 
amino-5-[l-(2.6-dichloro-3-fluoro-phenyl)-ethoxy]- 
pyridin-3-yl}-phenyl)-(3, 5-dimethyl -piperazin- 1-yl)- 
methanone; 2-cyclopropylamino-ethanesulfonic acid (4-{6- 
amino-5-[ 1 -(2 ; 6-dichloro-3-fluoro-phenyl)-ethoxy]- 
35 pyridin-3-yl} -phenyl) -amide; 2-dimethylamino- 

ethanesulfonic acid (4-{6-amino-5-[l -(2.6-dichloro-3- 
fluoro-phenyl )-ethoxy] -pyridin-3-y 1 } -pheny l)-amide; 
2-[(3R)-3-hydroxy-pyrrolidin-l-yl)J-ethanesulfonic acid 
(4 - { 6-amino- 5 - [ 1 -(2 . 6 -dichloro-3 -fluoro-pheny 1 )-ethoxy ] - 
40 pyridin-3-yl} -pheny l)-amide; and pharmaceutically accept- 
able salts, hydrates and solvates thereof. 

In another embodiment, the invention provides a com- 
pound selected from the group consisting of: 4-[5-amino-6- 
(2 3 6-dichloro-benzyloxy)-pyrazin-2-yl] -phenol; 3-(2,6- 
45 dichloro-benzyloxy)-5-[4-( 1 , 1 -dioxo- 1 X 6 -isothiazolidin-2- 
yl)-phenyl]-pyrazin-2-ylamine; 3-(2,6-dichloro-benzyloxy)- 

5- [3-(2-morpholin-4-yl-ethoxy)-phenyl]-pyrazin-2- 
ylamine; 3-(2,6-dichloro-benzyloxy)-5-[4-(2-morpholin-4- 
y l-ethoxy)-phenyl] -pyrazin-2-ylamine; 5-(4-amino-pheny 1)- 

50 3-(2.6-dichloro-benzyloxy)-pyrazin-2-ylamine; 4-[5-amino- 

6- (2,6-dichloro-benzyloxy)-pyrazin-2-yl]-benzoic acid: {4- 

[5-amino-6-(2.6-dichloro-benzyloxy)-pyrazin-2-yl]- 
phcnyl } -[(2R)-2-pyrrolidin- 1 -ylmcthyl-pyrrolidin- 1 -yl] - 
methanone; {4-[5-amino-6-(2,6-dichloro-benzyloxy)- 

55 pyrazin-2-yl]-phenyl} -(4-pyrrolidin- 1 -yl-piperidin-1 -yl)- 
methanone; 2-morpholin-4-yl-ethanesulfonic acid {4-[5- 
amino-6-(2-chloro-3 ? 6-difluoro-benzyloxy)-pyrazin-2-yl]- 
phenyl} -amide; 2-piperidin-l-yl-ethanesulfonic acid {4-[5- 
amino-6-(2-chloro-3 J 6-difluoro-benzyloxy)-pyrazin-2-yl]- 
60 phenyl} -amide; 2-(4-Hydroxy-piperidin-l-yl)- 

ethanesulfonic acid {4-[5-amino-6-(2-chloro-3,6-difluoro- 
benzyloxy)-pyrazin-2-yl] -phenyl} -amide; 2-pyrrolidin- 1-yl- 
ethanesulfonic acid {4-[5-amino-6-(2-chloro-3,6-difluoro- 
b enzy 1 oxy)-py razin-2 -y 1] -pheny 1 } -amide; 2 - [(3 R) -3 - 

65 Hydroxy-pyrrolidin-l-yl]-ethanesulfonic acid {4-[5-amino- 
6-(2-chloro-3,6-difluoro-benzyloxy)-pyrazin-2-yl]-phenyl}- 
amide: 2-[(2S)-2-Hydroxymethyl-pyrrolidin-l-yl]- 
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ethanesulfonic acid {4-[5-amino-6-(2-chloro-3,6-difluoro- 
benzyloxy>pyrazin-2-yl] -phenyl } -amide; 
2-(cyclopropylmethyl-amino)-ethanesulfonic acid {4-[5- 
amino-6-(2-chloro-3,6-difluoro-benzyloxy)-pyrazin-2-yl]- 
phenyl} -amide; 2-dimethylamino-ethanesulfonic acid {4- 
[5-amino- 6-(2 -chloro-3, 6-difluoro-benzyloxy)-pyrdzin-2- 
yl]-phenyl}-amide; 2-dicthylamino-cthanesulfonic acid 
{4-5-amino-6-(2-chloro-3,6-difluoro-benzyloxy)-pyrazin-2- 
yl] -phenyl} -amide; 2-(4-acetyl-piperazin-l -yl)-ethane- 
sulfonic acid {4-[5-anuno-6-(2-chloro-3,6-difluoro-benzy- 
loxy>pyrazin-2-yl]-phenyl}-amide; 2-[4-(2-Hydroxy- 
acetyl)-piperazin- 1-yl] -ethanesulfonic acid {4-[5-amino-6- 
(2-chloro-3,6-difluoro-benzyloxy)-pyrazin-2-yl]-phenyl}- 
amide; 2-cyclopropylamino-ethanesulfonic acid {4-[5- 
amino-6-(2-chloro-3,6-difiuoro-benzyloxy)-pyrazin-2-yl]- 
pheny 1 } -amide; 2 -[(3R)-3 -Hydroxymethyl -pyrrolidin- 1 -y 1] - 
ethanesulfonic acid {3-[5-amino-6-(2-chloro-3,6-difluoro- 
benzy loxy )-pyrazin- 2 -yl] -phenyl } -amide: 2 -(4- Hydroxy - 

piperidin-l-yl)-ethanesulfonic acid {3-[5-amino-6-(2- 
chloro-3 ,6-difluoro-benzy loxy)-pyrazin-2-y 1] -phenyl } - 
amide; 2-(4-acetyl-piperazin-l-yl)-ethanesulfonic acid (3- 
[5-amino-6-(2 -chloro-3, 6-difluoro-benzyloxy)-pyrazin-2- 
yl]-phenyl)amide; 2-piperidin-l -yl-ethanesulfonic acid {3- 
[5-amino-6-(2 -chloro-3, 6-difluoro-benzyloxy)-pyrazin-2- 
yl] -phenyl} -amide; 2-diethylamino-ethanesulfonic acid {3- 
[ 5 -amino-6-(2 -chloro-3,6-difluoro-benzy loxy )-pyrazin-2 - 
yl] -phenyl} -amide; 2-morpholin-4-yl-ethanesulfonic acid 
{3-[5-amino-6-(2-chloro-3,6-difluoro-benzyloxy)-pyrazin- 
2-yl] -phenyl} -amide; 2-pyrrolidin- 1 -yl-ethanesulfonic acid 
{3-[5-amino-6-(2-chloro-3,6-difluoro-benzyloxy)-pyrazin- 
2-yl]-phenyl}-amide; 2-dimethylamino-ethanesulfonic acid 
{3-[5-amino-6-(2-chloro-3,6-difluoro-benzyloxy)-pyrazin- 
2-yl]-phenyl}-amide; 2-[4-(2-Hydroxy-acetyl)-piperazin-l- 
yl] -ethanesulfonic acid (3- [5 -amino-6-(2-chloro-3 ,6-dif- 
luoro-benzy loxy)-pyrazin-2-yll -phenyl } -amide; 
2-(cyclopropylmethyl-amino)-ethanesulfonic acid {3-[5- 
amino-6-(2-chloro-3,6-difluoro-benzyloxy)-pyrazin-2-yl]- 
phenyl}amide; 2-l(3R)-3-Hydroxy-pyrrolidin-l -ylj-ethane- 
sulfonic acid (3-[5-amino-6-(2-chloro-3,6Hdiftuoro- 
benzyloxy)-pyrazin-2-ylj-phenyl} -amide; 
2-cyclopropylamino-ethanesulfonic acid {3-[5-amino-6-(2- 
chloro-3,6Hdifluoro-benzyloxy)-pyrazin-2-ylJ-phenyl}- 
amide; 4-[5-amino-6-(2-chloro-3,6-difluoro-benzyloxy)- 
pyrazin-2-yl] -benzoic acid; {4-[5-amino-6-(2-chloro-3,6- 
difluoro-benzyloxy)-pyrazin-2-yl]-phenyl}-[(2R)-2- 
pyrrolidin-l-ylmethyl-pyrrolidin-l-yl]-methanone; 4-[5- 
amino-6-(2-chloro-3,6-difluoro-benzyloxy)-pyrazin-2-yl]- 
N-(2 -pyrrolidin- l-yl-ethyl)-benzamide; {4-[5-amino-6-(2- 
chloro-3,6-difluoro-benzyloxy)-pyrazin-2-yl]-phenyl}- 
[(3S)-3-amino-pyrrolidin-l-yl]-methanone; N-[2-(4-acetyl- 
piperazin-l-yl)-ethyl]-4-[5-amino-6-(2-chloro-3,6-difluoro- 
benzyloxy)-pyrazin-2-yl]-benzamide; 4-[5-amino-6-(2- 
chloro-3,6-difluoro-benzyloxy)-pyrazin-2-yl]-N-(3- 
pyrrolidin- 1 -yl -propyl )-benzamide; {4-[5-amino-6-(2- 
chloro-3,6-difluoro-benzyloxy)-pyrazin-2-yl] -phenyl }- 
[(3S)-3-dimethylamino-pyrrolidin-l-yl]-meihanone; {4-[5- 
amino-6-(2-chloro-3,6-difluoro-benzyloxy)-pyrazin-2-yl]- 
pheny 1 } -[(3 R)-3-dimethy lamino-pyrrolidin- 1 -yl ] - 
methanone; {-4-[5-amino-6-(2<hloro-3,6-difluoro- 

benzy loxy )-pyrazin-2-yl]-phenyl} -(3, 5-dimethyl -piperazin- 
1 -vl)-methanone; {4-[5-amino-6-(2-chloro-3,6-difluoro- 
benzyloxy)-pyrazin-2-yl]-phenyl}-(4-pyrrolidin-l-yl- 
piperidin-l-yl)-methanone; 4-[5-amino-6-(2-chlono-3,6- 
difluoro-benzyloxy)-pyrazin-2-yl]-N-(3-morpholin-4-yl- 
propyl)-benzamide; 4-[5-amino-6-(2-chloro-3 ; 6-difluoro- 
benzyloxy)-pyrazin-2-yl]-N-( 1 -methyl -piperidin-4-yl)- 
benzamide; 4-[5-amino-6-(2-chloro-3.6-difluoro- 
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benzyloxy)-pyrazin-2-yl]-N-(2-morpholin-4-yl-ethyl)- 
benzamide; {4-[5-amino-6-(2-chloro-3,6-difluoro- 

benzyloxy)-pyrazin-2-yl]-phenyl}-(4-methyl-piperazin-l- 
yl)-methanone; 3-[5-amino-6-(2-chloro-3 J 6-difluoro- 

5 benzyloxy)-pyrazin-2-yl]-benzoic acid; {3-[5-amino-6-(2- 
chloro-3,6-difluoro-benzyloxy)-pyrazin-2-yl] -phenyl} -(4- 
mcthyl-piperazin-l-yl)-methanone; {3-[5-amino-6-(2- 
chloro-3,6-difluoro-benzyloxy)-pyrazin-2-yl}-phenyl}- 
[(3 R)-3 -amino -pyrrolidin- 1 -yl] -methanone; { 3 -[5 -amino-6- 
10 (2-chloro-3,6-difluoro-benzyloxy)-pyrazin-2-yl]-phenyl}- 
[(3S)-3-amino-pyrrolidin-l-yl]-methanone; {3-[5-amino-6- 
(2-chloro-3,6-difluoro-benzyloxy)-pyrazin-2-yl]-phenyl } - 
(3,5-dimethyl-piperazin-l -yl)-methanone: 3-[5-amino-6-(2- 
chloro-3,6-difluoro-benzyloxy)-pyrazin-2-yl]-N-(3- 
15 morpholin-4-yl-propyl)-benzamide; {3-[5-amino-6-(2- 
chloro-3,6-difluoro-benzyloxy)-pyrazin-2-yl]-phenyl}-(4- 
pyrrolidin-l-yl-piperidin-l-yl)-methanone; {3-[5-amino-6- 
(2-chloro-3,6-difluoro-benzyloxy)-pyrazin-2-yl]-phenyl}- 
[(3 S)-3-dimethy lamino-pyrrolidin- 1-yl] -methanone; 3-[5- 
20 amino-6-(2-chloro-3,6-difluoro-benzyloxy)-pyrazin-2-yl]- 
N-(2-pyrrolidin-l -y 1-ethyl )-benzamide; 3-[5-amino-6-(2- 
chloro-3,6-difluoro-benzyloxy)-pyrazin-2-yl]-N-(l-methyl- 
piperidin-4-yl)-benzamide; {3-[5-amino-6-(2-chloro-3,6- 
difluoro-benzyloxy)-pyrazin-2-yl]-phenyl}-[(2S)- 
25 pyrrolidin- 1 -ylmethyl-pyrrolidin- 1-yl] -methanone; 3-[5- 

amino-6-(2-chloro-3,6-difluoro-benzyloxy)-pyrazin-2-yl]- 
N-(2-morpholin-4-yl-ethyl)-benzamide; N-[2-(4-acetyl- 
piperazin-l-yl)-ethyl]-3-[5-amino-6-(2-chloro-3,6-difluoro- 
benzyloxy)-pyrazin-2-yl]-benzamide; 3-[5-amino-6-(2- 
30 chloro-3,6-difluoro-benzyloxy)-pyrazin-2-yl]-N-(3- 

pyrrolidin- 1 -propyl)-benzamide; 3-(2-chloro-3,6-difluoro- 
benzyloxy)-5-(lH-indol-5-yl)-pyrazin-2-ylamine; 3-(2- 
chloro-3,6-difluoro-benzyloxy)-5-(3-pyrrolidin-l-ylmethyl- 

1 H-indol-5-yl)-pyrazin-2-ylamine; 3-(2-chloro-3,6- 

35 difluoro-benzyloxy)-5-(3-diethylaminomethyl-l H-indol-5- 

yl)-pyrazin-2-ylamine; 1 -(4-{5-[5-amino-6-(2-chioro-3,6- 
difluoro-benzyloxy)-pyrazin-2-yl]- 1 H-indol-3-ylmethyl) 
piperazin- 1 -yl)-ethanone; 3-(2-chloro-3,6-difluoro- 

benzyloxy)-5-[3-(2,6-dimethyl-morpholin-4-ylmethyl)-lH- 
40 indol-5-yl]-pyrazin-2-ylamine; N-(l-{5-[5-amino-6-(2- 
chloro-3,6-difluoro-benzyloxy)-pyrazin-2-yl]- 1 H-indol-3 - 
y lmethyl } -(3 S)-py rrolidin-3 -yl )-acetamide; 3 -(2 -chloro-3 , 
6-difluoro-benzyloxy)-5-(3-piperidin-l -ylmethyl- 1 H-indol- 

5- yl)-pyrazin-2-ylamine; 3-(2-chloro-3,6-difiuoro- 

45 benzyloxy)-5-(3-morpholin-4-ylmethyl-l H-indol-5-yl)- 

pyrazin-2-ylamine; 3-[ 1 -(2-chloro-3,6-difluoro-phenyl)-2- 
methyl-propoxy]-5-[4-(2-morpholin-4-yl-ethoxy)-phenyl]- 
pyrazin-2-ylamine; 3-[ l -(2 -chloro-3, 6-difluoro-phenyl)- 

ethoxy]-5-[4-(2-morpholin-4-yl-ethoxy)-phenyl]-pyrazin-2- 
50 ylamine; compound with trifluoro-acetic acid; 3-[l-(2,6- 
dichloro-3-fluoro-phenyl)-ethoxy]-5-[4-(2-morpholin-4-yI- 
ethoxy)-phenyl]-pyrazin-2 -ylamine; compound with 
trifluoro-acetic acid; N-(4-{5-amino-6-[l-(2-chloro-3,6-dif- 
luoro-phenyl)-ethoxy ]-pyrazin-2-yl } -phenyl)-methane- 
55 sulfonamide; 2-pyrrolidin- 1-yl -ethanesulfonic acid (4-{5- 
amino-6-[ 1 -(2-chloro-3 ,6-difluoro-phenyl)-ethoxy]- 
pyrazin-2-yl}-phenyl)-amide; 2-(4-Hydroxy-piperidin-l- 
yl)-ethanesulfonic acid (4-{5-amino-6-[ 1 -(2 -chloro-3, 6- 
difluoro-phenyl)-ethoxy]-pyrazin-2-yl}-phenyl)-amide; 

60 2-piperidin- 1 -yl-ethanesulfonic acid (4-{5-amino-6-[l-(2- 
cliloro-3,6-difluoro-phenyl)-ethoxy]-pyrazin-2-yl}-phenyl)- 
amide; 2-(cyclopropylmethyl-amino)-ethanesulfonic acid 
(4-{5-amino-6-[l-(2-chloro-3,6-diftuoro-phenyl)-ethoxy]- 
pyrazin-2-y 1 } -pheny l)-amide; 2 - [(3 R)-3 -Hydroxy-pyrroli - 
65 din- 1-y] -ethanesulfonic acid (4-{5-amino-6-[l -(2 -chloro-3. 

6- difluoro-phenyl)-ethoxy]-pyrazin-2-vl}-phenyi)-amide; 

2 -[ (2S)-2 - Hydroxymethyl -pvrro 1 idin- 1 -v 1 ] -ethanesul fonic 
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acid (4- {5-anfrno-6-[l -(2 -chloro-3, 6-difluoro-phenyl)- 
ethoxy] -pyrazin-2-yl } -pheny l)-amide; 2 -dimethylamino - 

ethanesulfonic acid (4-{5-amino-6-[l-(2-chloro-3,6-dif- 
luoro-phenyl)-ethoxy]-pyrazin-2-yl} -pheny l)-amide; 
2-morpholin-4-yl-cthanesulfonic acid (4-{5-amino-6-[ l-(2- 
chloro-3.6-difluoro-phenyl)-ethoxy]-pyrazin-2-yl}-phenyl)- 
arnide; 2-dicthylamino-ethanesulfonic acid (4-{5-amino-6- 
[l-(2-chloro-3,6-difluoro-phenyl)-ethoxy]-pyrazin-2-yl}- 
phenyl)-amide; 2-cyclopropylamino-ethanesuIfonic acid 
(4-{5-amino-6-[ 1 -(2 -chloro-3, 6-difluoro-phenyl)-ethoxyl- 
pyrazi n-2-yl }-pheny l)-amide; 3- { 5-amino-6-[ 1 -(2,6- 

dichloro-3 -fluoro -pheny l)-ethoxy] -pyrazin-2 -yl } -benzoic 
acid; (3-{ 5-amino-6-[ 1 -(2,6-dich!oro-3-fiuoro-phenyl)- 

ethoxy]-pyrazin-2-yl}-phenyl)-[(3S)-3-amino-pyrrolidin-l- 
yl)-m-ethanone; (3-55 5-amino-6-[l-(2,6-dichloro-3-fluoro- 
phenyl)-ethoxy]-pyrazin-2-yl}-phenyl)-[(3R)-3-amino- 
pymolidin-1 -yl)-m-ethanone; (3-{ 5-amino-6-[ 1 -(2,6- 

dichloro-3-fiuoro-phenyl)-ethoxy]-pyrazin-2-yl} -pheny 1)- 
[(2R)-2-pyrrolidin- 1 -ylmethyl-pyirolidin- 1 -yl)-raeihanone; 
N-[2-(4-acetyl-piperazin-l-yl)-ethyl]-3-{5-amino-6-[l-(2,6- 
d ichloro -3 -fluoro -phenyl) -ethoxy ]-pvrazin-2-yl }-benza- 
mide; (3-{5-araino-6-[l-(2,6-dichJoro-3-fluoro-phenyl)- 

ethoxy]-pyrazin-2-yl phenyl)-[(2S)-2-pyrrolidin-l - 

y lmethyl-pyrrolidin- 1 -y l)-methanone; 3- { 5 -amino-6 -[ 1 -(2- 
chloro-3,6-difluoro-phenyl)-ethoxy]-pyrazin-2-yl} -benzoic 
acid; 3-{5-amino-6-[l-(2,6-dichloro-3-fluoro-phenyl)- 

ethoxy]-pyrazin-2-yl }-N-( 1 -methy!-piperidin-4-yl)-benza- 
mide; 3-{5-amino-6-[-(2,6-dichloro-3-fluoro-phenyl)- 

ethoxy]-pyrazin-2-yl}-N-(3-pyrrolidin-l -yl-propyl)- 
benzamide; (3 - {5 -ami no- 6- [ 1 -(2,6-dichloro-3-fluoro- 

phenyl)-ethoxy]-pyrazin-2-yl}-phenyl)-(4-pyrrolidin-l-yl- 
piperidin- 1 -y l)-methanone; 4-[5-amino-6-(3 -fluoro-2- 
trifluoromethyl-benzyloxy)-pyrazin-2-yl]-benzoic acid; 

4- [5-amino-6-(3-fluoro-2-trifluoromethyl-benzyloxy)- 

pyrazin-2-yl]-N-(2-morpholin-4-yl-ethyl)-benzamide; 4-f5- 
amino-6-(3-fluoro-2-trifluoromethyl-benzyloxy)-pyrazin-2- 
y 1] -N-( 1 -methy l-piperidin-4-yl)-benzamide; and 

pharmaceutically acceptable salts, hydrates and solvates 
thereof. 

In another embodiment, the invention provides a com- 
pound selected from the group consisting of: (4-{6-amino- 

5- [l-(2,6-dichloro-3-fluoro-phenyl)-ethoxy]-pyridin-3-yl}- 

phenyl)-(4-methyl-piperazin- l-yl)-methanone; N-[2-(4- 
acetyl-piperazin-l-yl)-ethyl]-4-{6-amino-5-[l-(2,6- 
dichloro-3 -fluoro-pheny l)-ethoxy ] -pyridin-3 -yl)- 
benzamide; 4-{6-amino-5-[l-(2,6-dichloro-3-fluoro- 

pheny l)-ethoxy ]-pyridin-3-yl } -N-(3 -pyrrolidin- 1 -y 1- 
propyl)-benzamide; 4-{6-amino-5-[l -(2,6-dichloro-3- 
fluoro-phenyl)-ethoxy]-pyridin-3-yl}-N-(2-morpholin-4-yl- 
etltyl)-benzamide; (4-{6-amino-5-[l-(2,6-dichloro-3-fluoro- 
phenyl)-ethoxy]-pyridin-3-yl} -phenyl )-((S)-3-amino- 
pyrrolidin-l-yl)-methanone; (4-{6-amino-5-[l-(2,6- 

dichloro-3 -fluoro -pheny l)-ethoxy)-pyridin-3-yl} -pheny 1)- 

( (R)-3 -amino-pyrrol idin-1 -yl)-methanone; (4-{6-amino-5- 
[l-(2,6-dichloro-3-fluoro-phenyl)-ethoxy]-pyridin-3-yl}- 
phenyl)-(4-amino-piperidin-l -yl)-methanone: (4-{6-amino- 
5-[l-(2,6-dichloro-3-fluoro-phenyl)-ethoxy]-pyridin-3-vl}- 
phenyl)-((S)-3-hydroxy-pyrrolidin-l -yl)-methanone; (4-{6- 
amino-5-[l-(2,6-dichloro-3-fluoro-phenyl)-ethoxy]- 
pv ridin-3-yl} -pheny 1)-((R>3 -hydroxy-pyrrol idin-1 -yl)- 
methanone; (4-{6-amino-5-[l-(2.6-dichloro-3-fluoro- 
phenyl)-ethoxy]-pyridin-3-yl}-phenyl)-((R)-2- 
hvdroxymethyl -pyrrol idin-1 -yl)-methanone; 4-{6-amino-5- 
[l-(2.6-dichloro-3-fluoro-phenyl)-ethoxy]-pyridin-3-yl}-N- 
(2-diethylamino-ethyl)-benzamide; 4-{6-amino-5-[l-(2,6- 
dichloro-3-fluoro-phenyl)-ethoxy]-pyridin-3-yl}-N-(2- 
pyrrolidin-l-yl -ethyl )-benzamide; 3-{6-amino-5-[l-(2,6- 



26 

dichloro-3-fluoro-phenyl)-ethoxy]-pyridin-3-yl}-benzoic 
acid; (3-{6-amino-5-[l-(2,6-dichloro-3-fluoro-phenyl)- 
ethoxy]-pyridin-3-yl } -phenyl)-(4-methyl-piperazin-l -yl)- 
methanone; 3-{6-amino-5-[l-(2,6-dichloro-3-fluoro-phe- 
5 nyl)-ethoxy]-pyridin-3-yl}-N-(l-methyl-piperidin-4-yl)- 
benzamide; (3-{6-amino-5-[l-(2 3 6-dichloro-3-fluoro- 

phenyl)-ethoxy]-pyridin-3-yl }-phenyl)-((S)-2 -pyrrolidin- 1- 
ylmethyl-pyrrolidin- 1 -yl)-melhanone; N-[2-(4-acetyl- 
piperazin-l-yl)-ethyl]-3-{6-amino-5-[l-(2,6-dichloro-3- 
to fluoro-phenyl)-ethoxy]-pyridin-3-yl}benzamide; (3-{6- 
amino-5-[ 1 -(2.6-dichloro-3-fluoro-pheny l)-ethoxy] - 
pyridin-3-y{)-phenyl)-((S)-3-amino-pyrrolidin- 1 -yl)- 
methanone; 3-{6-amino-5-[l-(2,6-dichloro-3-fluoro- 

phenyl)-ethoxy)-pyridin-3-yl}-N-(3-morpholin-4-yl- 
15 propyl)-benzamide; (3-{6-amino-5-[l-(2.6-dichloro-3- 
fluoro-phenyl)-ethoxy] -pyridin-3 -yl } -pheny l)-((R)-2- 
pyrrolidin-1 -y lmethyl-pyrrolidin- 1 -yl)-methanone; 3-{6- 
amino-5-[ 1 -(2,6-dichloro-3-fluoro-phenyl)-ethoxy] - 
pyridin-3-yl }-N-(2 -pyrrolidin- 1 -yl-ethyl)-benzamide; 3-{6- 
20 amino-5-[l-(2,6-dichloro-3-fluoro-phenyl)-ethoxy]- 
pyridin-3-yl}-N-(3 -pyrrol idin-l-yl -propyl )-benzamide; 
3-{6-amino-5-[l-(2,6-dichloro-3-fluoro-phenyl)-ethoxy]- 
pyridin-3-yl } -N-(2-morpholin-4-yl-ethyl)-benzamide; 
(3-{6-amino-5-[l-(2,6-dichloro-3-ftuoro-phenyl)-ethoxy]- 
25 pyridin-3-yl}-phenyl)-(4-pyrrolidin-l-yl-piperidin-l -yl)- 
methanone; 2-diethylamino-ethanesulfonic acid (4-{6- 
amino-5-[l-(2.6-dichloro-3-fluoro-phenyl)-ethoxy]- 
pyridin-3-yl } -phenyl )-amide; 2-(4-Hydroxy-piperidin- 1 - 
yl)-ethanesulfonic acid (4-{6-amino-5-[l-(2,6-dichloro-3- 
30 fluoro-phenyl)-ethoxy] -pyridin-3 -yl } -phenyl)-amide; 

2-piperidin-l-yl-ethanesulfonic acid (4- {6-amino-5-[ 1 -(2,6- 
dichJoro-3-fluoro-phenyi)-ethoxy]-pyridin-3-yl}-phenyl)- 
amide; 2-(cyclopropylmethyl-amino)-ethanesulfonic acid 
(4-{6-amino-5-[l-(2,6-dichloro-3-fluoro-phenyl)-ethoxy)- 
35 pyridin-3-yl}-phenyl)-amide; 2-((R)-3-Hydroxy-pyrrol idin- 

1- yl) -ethanesulfonic acid (4-{6-amino-5-[l-(2-chloro-3,6- 
di flu oro-phenyl )-ethoxy ] -pyridin-3 -y 1 } - pheny 1 )-amide ; 

2- cycIopropylamino-ethanesulfonic acid (4-{6-amino-5-[l- 
(2-chloro-3,6-difluoro-phenyl)-ethoxy]-pyridin-3-yl}-phe- 

40 nyl)-amide; 2-diethylamino-ethanesulfonic acid (4-{6- 
amino-5-[ 1 -(2-chloro-3,6-difluoro-phenyl)-ethoxy)- 
pyridin-3-yl } -pheny l)-amide; 4- { 6-amino-5-[ 1 -(2-chloro-3, 

6-difluoro-phenyl)-ethoxy]-pyridin-3-yl)benzoic acid; 4-{6- 
amino-5-[ 1 -(2-chloro-3,6-difluoro-phenyl)-ethoxy)- 
45 pyridin-3-yl}-N-(2-morpholin-4-yl-ethyl)-benzamide; 4-{6- 
amino-5-[l-(2-chloro-3,6-difluoro-phenyl)-ethoxy]- 
pyridin-3-yl}-N-(l -methy l-piperidin-4-yl)-benzamide; 
(4-{6-amino-5-[l-(2-chloro-3,6-diftuoro-phenyl)-ethoxy]- 
pyridin-3-yl}-phenyl)-((R)-2-pyrrolidin-l-ylmethyl-pyrroli- 
50 din-l-yl)-methanone; (4-{6-amino-5-[l-(2-chloro-3,6-dif- 
luoro-phenyl)-ethoxy]-pyridin-3-y!)phenyl)-((R)-3-amino- 
pyrrolidin-l-yl)-methanone; (4-{6-amino-5-[l-(2-chloro-3, 
6-difluoro-phenyl)-ethoxy]-pyridin-3-yl}-phenyl)-((3R,5S)- 
3,5-dimethyl-piperazin- 1 -yl)-methanone; 4-{6-amino-5-[ 1 - 
55 (2-chloro-3,6-difluoro-phenyl)-ethoxy]-pyridin-3-yl}-N-(3- 
pyrrolidin-1 -yl-propyI)-benzamide; (4-{6-amino-5-[l-(2- 
chloro-3,6-difluoro-phenyl)-ethoxy]-pyridin-3-yl}-phenyl)- 
((S)-2-pyrrolidin- 1 -y lmethyl-pyrrolidin- 1 -yl)-methanone; 

(4 -{ 6-amino- 5- [ 1 -(2 -chloro-3 ,6 -di fluoro -pheny 1 )-ethoxy] - 
60 pyridin-3-vl}-phenyl)-(4-methyl-piperazin-l-yl)-metha- 
none; (4- { 6-amino- 5- [ 1 -(2 -chloro-3 ,6-di fluoro-pheny 1)- 

ethoxy] -pyridin-3 -yl } -phenyl )-(4-pyrrol idin-1 -yl-piperidin- 
l-yl)-methanone; 4-{6-amino-5-[l-(2-chloro-3,6-difluoro- 
phenyl)-ethoxy]-pyridin-3-yl}-N-(2-pyrrolidin-l-yl-ethyl)- 
65 benzamide; (4-{6-amino-5-[l-(2-chloro-3,6-difluoro- 
phenyl)-ethoxy]-pyridin-3-yl}-phenyl)-((S)-3-amino- 
pyrrolidin-l-yl)-methanone: 3-{6-amino-5-[l-(2 -chloro-3, 
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6 -di fiuoro -pheny l)-ethoxy] -pyridin-3 -y 1 } -benzoic acid; 

(3-{6-amino-5-[l-(2-chloro-3 ; 6-difluoro-phenyl)-ethoxy]- 
pyridin-3-y 1 } -pheny l)-((3 R,5S )-3 . 5-dimethyl -piperazin- 1 - 
yl)-methanone; (3-{6-anrino-5-[l-(2-cddoro-3,6-difluoro- 
phenyl)-cthoxy]-pyridin-3-yl}-phenyl)-((R)-3-amino- 
pyrrolidin-l-yl)-methanone; 3-{6-amino-5-[l-(2-chloro-3, 
6-difluoro-phenyl)-ethoxy]-pyridin-3 -yl } -N-( 1 -mcthy 1- 
piperidin-4-yl)-benzamide; (3-{6-amino-5-| l -(2-chloro-3,6- 
difluoro-phenyl)-ethoxy]-pyridin-3-yl}-phenyl)-(4-methyl- 
piperazin-l-yl)-methanone; 3-{6-amino-5-[ 1 -(2-chloro-3,6- 
difiuoro-phenyl)-ethoxy]-pyridin-3-yl}-N-(3-pyrrolidin-l- 
yl-propyl)-benzamide; 3-{6-amino-5-[l-(2-chloro-3,6- 
difluoro-phenyl)-ethoxy]-pyridin-3-yl}-N-(2-pyrrolidin-l- 
yl-ethyl)-benzamide; (3-{6-amino-5-[l -(2-chloro-3,6- 
difluoro-phenyl)-ethoxy]-pyridin-3-yl-phenyl)-((S)-3- 
amino -pyrrol idin- 1 -yl)-methanone; 3- { 6-amino-5-[ 1 -(2 - 

chloro-3 ,6-difluoro-pheny l)-ethoxy ]-pyridin-3-yl )- N -(2- 
morpholin-4-yl-ethyl)-benzamide; (3-{6-amino-5-[l-(2- 
chloro-3 ,6-difluoro-pheny l)-ethoxy ] -pyridin-3-yl } -phenyl)- 
((R)-2-pyrrolidin-l -ylmethyl-pyrrolichn-1 -yl)-methanone; 
(3- {6-amino-5-[l -(2 -chloro-3, 6-difluoro-phenyl)-ethoxy]- 
pyridin-3-yl} -pheny l)-((S)-2-pyrrolidin- 1 -ylmethyl-pyrroli- 
din- l-yl)-methanone; 3-[l-(2-chloro-3,6-difluoro-phenyl)- 
ethoxy]-5-[4-(2-morpholin-4-yl-ethoxy)-phenyl]-pyridin-2- 
ylamine; 3-[l-(2-chloro-3,6-difluoro-phenyl)-ethoxy]-5-[3- 
(2-morpholin-4-yl-ethoxy)-phenyl]-pyridin-2-ylamine; 
3-[l-(2,6-dichloro-3-fluoro-phenyl)-ethoxy]-5-[4-(2-pyrro- 
lidin-l-yl-ethoxy)-phenyl]-pyridin-2-ylamine; 3-[l-(2,6- 
dichloro-3-fluoro-phenyl)-ethoxy]-5-{4-[2-(l -methyl-pyr- 
rol idin-2 -yl)- ethoxy] -pheny l)pyridin-2 -y lami ne ; 3 -[ 1 - (2 , 6 - 
dichloro-3-fluoro-phenyl)-elhoxy]-5-[4-(2-morpholin-4-yl- 
ethoxy)-phenyl]-pyridin-2-ylamine; 3-[l-(2.6-dichloro-3- 
fluoro-phenyl)-ethoxy]-5-[3-(2-morpholin-4-yl-eihoxy> 
phenyl] -pyridin-2-ylamine; l-(4-{6-amino-5-[l-(2,6- 

dichloro-3-fluoro-pheny l)-ethoxy]-pyridin-3 -yl } -phenoxy > 
3-morpholin-4-yl-propan-2-ol; 3-[l-(2,6-dichloro-3-fluoro- 
pheny l)-ethoxy] - 5- [4 -(2 -diethy lamino-ethoxy)-phenyl] - 
pyridin-2-ylamine; 3-[ 1 -(2,6-dichloro-3-fluoro-phenyl)- 

ethoxy]-5-[4-(l-methyl-piperidin-3-ylmethoxy)-phenyl]- 
pyridin-2-ylamine; 3-[ 1 -(2,6-dichloro-3-fluoro-phenyl)- 

ethoxy]-5-[4-(2-diisopropylamino-ethoxy)-phenyl]-pyridin- 
2-ylamine; 3-[l-(2,6-dichloro-3-fluoro-phenyl)-ethoxyj-5- 
[4-(l-methyl-piperidin-4-yloxy)-phenyl]-pyridin-2- 
y la mine; N-(4-{6-amino-5-[l-(2-chloro-3 ? 6-difluoro- 
phenyl)-ethoxy]-pyridin-3-yl)-phenyl)- 
methanesulfonamide; 3-[ l-(2-chloro-3,6-difluoro-phenyl)- 
ethoxy]-5-[4-(l, 1 -dioxo- 1 lambda*6*-isothiazolidin-2-yl)- 
phenyl]-pyridin-2-ylamine; N-(4-{6-amino-5-[l-(2,6- 
dichloro-3-fluoro-phenyl)-ethoxy]-pyridin-3-yl}-phenyl)- 
methanesulfonamide; 3-[l-(2,6-dichJoro-3-fluoro-phenyl)- 
cthoxy]-5-phenyl-pyridin-2-ylamine; N-(4-{6-amino-5- 
[(R)-l-(2-chloro-3,6-difluoro-phenyl)-ethoxy]-pyridin-3- 
y 1 } -phenyl)-methanesulfonamide; 3- [ 1 -(2,6-dichloro-3- 

fluoro-phenyl)-ethoxy]-5-thiophen-3-yl-pyridin-2-ylamine; 
5-benzo[b]thiophen-2-yI-3-[l-(2,6-dichloro-3-fluoro-phe- 
nyl)-ethoxy]-pyridin-2-ylamine; 4-melhyl-piperazine-l -car- 
boxylic acid (4-{l -amino-5-[l-(2.6-dichloro-3-fluoro-phe- 
nvl)-ethoxy]-pyridin-3-yl)-phenyl)-amide; l-(4-{6-amino- 
5-[l-(2.6-dichloro-3-fluoro-phenyi)-ethoxy]-pyridin-3-vl}- 
phenyl)-3-(2-pyrrolidin- 1 -y 1-ethy l)-urea ; 1 -(4-{ 6-amino-5 - 
[l-(2,6-dichloro-3-fluoro-phenyl)-ethoxy]-pyridin-3-yl}- 
phenyl)-3-(2-hydroxy-ethyl)-urea; 1 -(4 -(6-amino- 5 -[1- (2,6- 
dichloro-3-fluoro-phenyl)-ethoxy]-pyridin-3-yl}-phenyl)-3- 
(2-morpholin-4-yl-ethyl)-urea; (R)-3 -amino-pyrrolidine- 1 - 
carboxylic acid (4-{6-amino-5-[l-(2.6-dichloro-3-fluoro- 
phenyl)-ethoxy]-pyridin-3-yl} -phenyl )-amide; (S)-3-amino- 
pvrrolidine-1 -carboxylic acid (4-{6-amino-5-[l-(2,6- 
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dichloro-3-fluoro-phenyl)-ethoxy]-pyridin-3-yl}phenyl)- 
ainide; l-(4-{6-amino-5-[l-(2,6-dichloro-3-fluoro-phenyl)- 
ethoxy]-pyridin-3-yl}-phenyl)-3-(l-methyl-piperidm-4-yl)- 
urea; 1 -(4-{6-amino-5-[l -(2-chloro-3,6-difluoro-phenyl)- 
5 cthoxy]-pyndin-3-yl}-phenyl)-3-(l -methyl-piperidin-4-yl)- 
urea; (R)-3-amino-pyrrolidine-l -carboxylic acid (4-{6-. 
amino-5-[l -(2 -chloro-3, 6-difluoro-phenyl)-ethoxy]- 
pyridin-3-yl} -pheny l)-amide; (S)-3-amino-pyrrolidine-l - 
carboxylic acid (4-{6-anhno-5-[l-(2-chloro-3,6-difluoro- 
10 phenyl)-ethoxy]-pyridin-3-yl}-phenyl)-amide; l-(4-{6- 
amino-5-[ 1 -(2-chloro-3,6-difluoro-phenyl)-ethoxy]- 
pyridin-3-yl}-phenyl)-3-(2-hydroxy-ethyl)-iirea; 4-methyl- 
piperazine- 1 -carboxylic acid (4-{6-amino-5-[l-(2-chloro-3, 
6-difluoro-pheny l)-ethoxy]-pyri din-3 -yl } -phenyl )-amide; 

1 5 1 -(4-{6-amino-5-[ 1 -(2-chloro-3,6-difluoro-phenyl)- 

ethoxy]-pyridin-3-yl}-phenyl)-3-(2-pyrrolidin-l-yl-ethyl)- 
urea; 1 -(4-{6-amino-5-[l -(2 -chloro-3, 6-difluoro-phenyl)- 

ethoxy]-pyridin-3-yl}-phenyl)-3-(2-morpholin-4-yl-ethyl)- 
urea; (R)-2-pyrrolidin-l-ylmethyl-pyrrolidine-l -carboxylic 
20 acid (4-{6-amino-5-[l-(2-chloro-3,6-difluoro-phenyl)- 
ethoxy]-pyridin-3-yl } -phenyl)- amide; 3- {6-amino- 5 -[ 1 -{2, 
6-dichloro-pheny l)-ethoxy ] -pyridin-3 -yl } -benzoic acid; 
(3-{6-amino-5-[l-(2.6-dichloro-phenyl)-ethoxy]-pyridin-3- 
y 1 } -pheny 1)-((3R,5 S)-3,5-dimethy 1-piperazin- 1 -y l)-metha- 
25 none; (3-{6-amino-5-[l-(2,6-dichloro-phenyl)-ethoxy]-py- 
ridin-3-y 1 } -phenyl )-(4-pyrrolidin- 1 -y 1-piperidin- 1 -yl)- 
methanone; 3-{6-amino-5-[l -(2,6-dichloro-phenyl)- 

ethoxy]-pyridin-3-yl}-N-(2-pyrrolidin-l-yl-ethyl)- 
benzamide; 3- {6-amino- 5-[l -(2,6-dichloro-phenyl)- 

30 ethoxy] -pyridin-3 -y 1 } -N-(2 -morphol in-4 -y 1 -ethy 1)- 

benzamide; (3 -{6-amino- 5 -[1 -(2,6-dichloro-phenyl)- 

ethoxy]-pyridin-3-yi}-phenyl)-((S)-2-pyrrolidin-l- 
ylmethyl-pyrrolidin-l-yl)-methanone; 3-{6-amino-5-[ l-(2, 
6-dichloro-phenyl)-ethoxy]-pyridin-3-yl}-N-(3-pyrrolidin- 
35 1 -yl-propyl)-benzamide; N-f 2 -(4 -acety 1-piperazin- 1-yl)- 

ethyl]-3-{6-amino-5-[l-(2,6-dichloro-phenyl)-ethoxy]- 
pyridin-3-yl}-benzamide; 3-{6-amino-5-[l-(2,6-dichloro- 
phenyl )-et hoxy] -pyri di n-3 -yl } -N -( 1 - methyl -piperidi n-4 - 
y 1 } -benzamide; (3- { 6- amino- 5 -[ 1 -(2 ,6-dichloro-phenyl)- 

40 ethoxy]-pyridin-3-yl}-phenyl)-(4-methyl-piperazin-l-yl)- 
methanone; (3-{6-amino-5-[l -(2,6-dichloro-phenyl)- 

ethoxy ] -pyridin-3 -y 1 } -phenyl )-((R)-2- pyrro lidin-1- 
ylmethyl-pyrrolidin-l-yl)-methanone; (3-{6-amino-5-[l-(2, 
6-dichloro-phenyl)-ethoxy]-pyridin-3-yl}-phenyl)-((S)-3- 
45 amino-pyrrolidin-l-yl)-methanone; (3-{6-amino-5-[l-(2,6- 
dichloro-phenyl)-ethoxy]-pyridin-3-yl}-phenyl)-((R)-3- 
amino-pyrrolidin-l-yl)-methanone; 4-{6-amino-5-[l-(2,6- 
dichloro-phenyl)-ethoxy]-pyridin-3-yl}-benzoic acid; 4-{6- 
amino-5-[ 1 -(2,6-dichloro-phenyl) -ethoxy] -pyridin-3-yl } -N- 
50 (2-pyrrolidin-l-yl-ethyl)-benzamide; 4-{6-amino-5-[l-(2,6- 
dichloro-phenyl)-ethoxy]-pyridin-3-yl}-N-(2-morpholin-4- 
yl-ethyl)-benzamide; (4-{6-amino-5-[ 1 -(2,6-dichloro- 
phenyl)-cthoxy]-pyridin-3-yl}-phcnyl)-((S)-2-pyrrolidin-l- 
ylmethyl-pyrrolidin-l-yl)-methanone; 4- {6-amino- 5-[ 1 -(2, 
55 6-dichloro-phenyl)-cthoxy]-pyridin-3-yl}-N-(l -mcthyl- 
piperidin-4-yI)-benzamide; (4 -{ 6-ami no-5- [1 -(2,6-dichloro- 
phenyl)-ethoxy]-pyridin-3-yl}-phenyl)-((3R,5S)-3,5- 
dimethy 1-piperazin- 1 -yl)-methanone; N-[2-(4-acetyl- 

piperazin-l-yl)-ethyl]-4-{6-amino-5-[l-(2,6-dichloro- 
60 phenyl )-ethoxy]-pyridin-3-yl)benzamide; 4-{6-amino-5-[l- 
(2,6-dichloro-phenyl)-ethoxy]-pyridin-3-yl}-N-(3- 
pyrrolidin- 1 -yl-propy l)-benzamide; (4- { 6-amino-5- [ 1 -(2,6- 
dichloro-phenyl)-ethoxy]-pyridin-3-yl}-phenyl)-((S)-3- 
aminopyrrolidin- 1 -yl)-methanone; (4- {6-amino-5-[ 1 -(2,6- 
65 dichloro-phenyl)-ethoxy]-pyridin-3-yl}-phenyl)-((R)-3- 
amino-pyrrolidin-l-yl)-methanone; (4-{6-amino-5-[l-(2.6- 
dichloro-phenvl)-ethoxy]-pyridin-3-yl}-phenyl)-((R)-2- 
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pyrrolidin- 1 -y Imethy 1-pyrrolidin- 1 -yl)-methanone; (4- { 6- 

amino-S-fl-^b-dichloro-phenylJ-ethoxyl-pyridin-S-yl}- 
phenyl)-(4-pyrrolidin-l-yl-piperidin-l-yl)-methanone; 
(4-{6-amino-5-[l-(2,6-dichloro-phenyl)-ethoxy]-pyridm-3- 
yl}-phenyl)-(4-methyl-piperazin-l -yl)-methanone; (S)-2- 
pyrrolidin-l-ylmethyl-pyrrolidine-1 -carboxylic acid (3-{6- 
amino-5-[l-(2.6-dichloro-3-fluoro-phenyl)-ethoxy]- 
pyridin-3-yl}-prop-2-ynyl)-amide; 4-methyl-piperazine-l - 
carboxylic acid (3-{6-amino-5-[l-(2.6-dichloro-3-fluoro- 
pheny l)-ethoxy] -pyridin-3 -yl } -prop-2-ynyl)-amide; 

4- pyrrolidin-l -yl-piperidine-1 -carboxylic acid (3-{6-amino- 

5- [ 1 -(2,6-dichloro-3-fluoro-phenyl)-ethoxy]-pyridin-3-yl}- 

prop-2-ynyl)-amide; (3R,5S)-3,5-dimethyl-piperazine-l - 
carboxylic acid (3-{6-anuno-5-[l-(2,6-dichloro-3-fluoro- 
phenyl)-ethoxy]-pyridin-3-yl}-prop-2-ynyl)-arnide; 1 -(3- 
{ 6 -amino-5 -[ 1 -(2 , 6-dichloro-3 -fluoro-phenyl )-ethoxy ] - 
pyridin-3-y 1 } -prop-2 -ynyl)-3-( 1 -methyl -piperidin-4-y 1)- 
urea; l-(3-{6-amino-5-[l-(2,6-dichloro-3-fluoro-phenyl)- 
ethoxy ] -pyridin-3 -yl} -prop-2 -ynyl)-3-(3 -pyrrolidin- 1-yl- 
propyl)-urea; l-(3-{6-amino-5-[l-(2,6-dichloro-3-fluoro- 
phenyl)-ethoxy]-pyridin-3-yl}-prop-2-ynyl)-3-(2- 
pyrrolidm-i -yl-ethyl)-urea; 1 -(3-{ 6-amino-5-[ 1 -(2,6- 

dichloro-3-tiuoro -pheny l)-ethoxy] -pyridin-3 -yl } -prop -2- 
ynyl)-3-(2-morpholin-4-yl-ethyl)-urea; l-(3-{6-amino-5-[l - 
(2 J 6-dichloro-3-fluoro-phenyl)-ethoxy]-pyridin-3-yl}-prop- 
2-ynyl)-3-(3-morpholin-4-yl-propyl)-urea; (R)-2- 

pyrrol idin-l-y Imethy 1-pyrrolidine-l -carboxylic acid (3-{6- 
amino-5-[l-(2,6-dichloro-3-fluoro-phenyl)-ethoxy]- 
pyridin-3-yl}-prop-2-ynyl)-amide; 3-[l-(2,6-dichloro-3- 
fluoro-phenyl)-ethoxy]-5-(3-dimethylamino-prop-l-ynyl)- 
pyridin-2-ylamine; (3-{6-amino-5-[l-(2,6-dichloro-3- 
fluoro-phenyl)-ethoxy]-pyridin-3-yl)prop-2-ynyl)-urea; 
N-(3-{6-amino-5-[l-(2,6-dichloro-3-fluoro-phenyl)- 
ethoxy]-pyridin-3-yl } -prop-2 -ynyl>2-piperidin- 1 -yl -aceta- 
mide; N-(3-{6-amino-5-fl-(2 3 6-dichloro-3-fiuoro-phenyl)- 
ethoxy]-pyridin-3-yl} -prop-2 -ynyl)-2-morp holin-4-yl- 
acetamide; N-(3-{6-amino-5-[l -(2,6-dichloro-3-fluoro- 
phenyl)-ethoxy]-pyridin-3-yl}-prop-2-ynyl)-2-pyrrolidin-l- 
yl-acetamide; N-(3-{6-amino-5-[l-(2,6-dichloro-3-fluoro- 
phenyl)-ethoxy]-pyridin-3-yl}-prop-2-ynyl)-2-((R)-3- 
hydroxy-pyrrolidin-l-yl)-acetamide; N-(3-{6-amino-5-[l- 
(2,6-dichloro-3-fiuoro-phenyl)-ethoxyJ-pyridin-3-yl}-prop- 
2-ynyl)-2-(4-hydroxy-piperidin-l -yl)-acetamide; N-(3-{6- 
amino -5 -[ 1 -(2 , 6 -di chloro-3 - fluoro-phenyl )-ethoxy] - 
pyridin-3 -yl } -prop -2 -ynyl)-2 -dimethylamino-acetamide; 
N-(3 - { 6-amino-5 - [ 1 -(2, 6-dichloro -3-fluoro-phenyl )- 
ethoxy]-pyridin-3-yl)prop-2-ynyl)-2-diethylamino-aceta- 
mide; 2-(4-acetyl-piperazin-l-yl)-N-(3-{6-amino-5-[l-(2,6- 
dichJoro-3-fluoro-pheny l)-ethoxy]pyri din-3 -yl}-prop-2- 
ynyl)-acetamide: 4-methyl-piperazine-l -carboxylic acid 

(3-{6-amino-5-[ 1 -(2 3 6-dichloro-3-fluoro-phenyl)-ethoxy]- 
py ridin-3-y 1 } - 1 5 1 -dimethyl -prop -2 -y ny 1 )-amide; ( 3 R.5 S)-3 , 
5-dimcthyl-piperazine-l -carboxylic acid (3-{6-amino-5-[l- 
(2.6-dichloro-3-fluoro-phenyl)-ethoxy]-pyridin-3-yl)-l ,1 - 
dimcthyl-prop-2-ynyl)-amidc; (R)-2-pyrrolidin-l-ylmethyl- 
pyrrolidine-1 -carboxylic acid (3-{6-amino-5-[l-(2 3 6- 
dichloro -3 -fluoro-phenyl) -ethoxy] -pyridin-3 -yl } -1 , 1 - 
dimethyl-prop-2-ynyl)-amide; (S>2-pyrrolidin-l-vlmethyl- 
pyrrolidine-1 -carboxylic acid (3-{6-amino-5-[l-(2,6- 
d ichloro -3 -fluoro -phenyl) -ethoxy ] -pyridin-3 -yl }- 1 . 1 - 
dimethy l-prop-2-ynyl)-amide; 1 -(3- { 6-amino-5-[ 1 -(2,6- 

dichloro-3-fluoro-pheny l)-ethoxy] -pyridin-3 -yl }-l,l- 
dimethyl-prop-2-ynyl)-3-(2-morpholin-4-yl-ethyl)-urea; 
l-(3-{6-amino-5-[l-(2.6-dichloro-3-fluoro-phenyl)- 
ethoxy]-pyridin-3-yl}-l,l-dimethyl-prop-2-ynyl)-3-(2-pyr- 
rolidin-1 -yl-ethyl)-urea; 4-pyrrolidin-l -yl-piperidine- 1 -car- 
boxylic acid (3 -{ 6-amino-5- [ l-(2,6-dichloro-3 -fluoro - 
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phenyl)-ethoxy]-pyridin-3-yl)-l ,1 -dimethyl-prop-2-ynyl)- 
amide; 3-(6-amino-5-[l-(2 J 6-dichloro-3-fluoro-phenyl)- 
ethoxy]-pyridin-3-yl}-propynoic acid cyclohexylamide; 
3-(6-amino-5-[ 1 -(2 jb-dichloro^-fluoro-phenylJ-ethoxy]- 
5 pyridin-3-yl}-propynoic acid isopropylamide; 4-(3-amino- 
3-methyl-but-l-ynyl)-2-[l-(2 > 6-dichloro-3-fluoro-phenyl)- 
ethoxy]-phenyl amine; (4-{6-amino-5-[l-(3-fluoro-2- 

trifluoromethy i-phenyl)-ethoxy ] -pyridin-3 -yl} -phenyl)- (4- 
methyl-pipcrazin-l-yl)-methanone; (4-{6-amino-5-[l-(3- 
10 fluoro-2-trifluoromethyl-phenyl)-ethoxy]-pyridin-3-y}- 
phenyl )-(4 -pyrrol idin- 1 -yl -piperidi n- 1 -y l)-methanone; 

(4- { 6-amino- 5-[ 1 -(3 -fluoro-2 -trifluoromethy 1 -pheny 1)- 

ethoxy]-pyridin-3-yl}-phenylM(3R,5S)-3.5-dimethyl-pip- 

erazin- 1 -yl)-methanone; (4- {6-amino-5-[ 1 -(3 -fluoro-2 -trif- 
15 luoromethyl -pheny l)-ethoxy] -pyridin-3 -yl} -phenyl)-((S)-2- 
pyrrolidin- 1 -ylmethyl-pyrrolidin- 1 -y l)-methanone; (4- { 6- 

amino-5-[l-(3-fluoro-2-trifluoromethyl-phenyl)-ethoxy)- 
pyridin-3-yl } -phenyl) -((R)-2-pyrrolidin- 1 -ylmethyl- 
pyrrolidin- 1 -yl)-methanone; 4- { 6-amino-5-[l- (3 -fluoro-2 - 
20 trifluoromethy l-phenyl)-ethoxy] -pyridin-3 -y 1 } -N-( 1 - 

methyl-piperidin-4-yl)-benzamide; 4-{6-amino-5-[l-(3- 
fluoro-2-trifluoromethyl-phenyl)-ethoxy]-pyridin-3-yl}-N- 
(2-pyrrolidin-l-yl-ethyl)-benzamide; 4- {6-amino- 5 -[1 -(3- 
fluoro-2-trifluoromethyl-phenyl)-ethoxy] -pyridin-3-yl }-N- 
25 (2-morpholin-4-yl-ethyl)-benzamide; 4- {6-amino- 5 -[1 -(3- 
fluoro-2 -trifluoromethy l-phenyl)-ethoxy] -pyridin-3 -y 1 } -N- 
(3-pyrrolidin-l-yl-propyl)-benzamide; 4-{6-amino-5-[l -(3- 
fluoro-2 -trifluoromethy 1-phenyl )-ethoxy] -pyridin-3 -y 1 } -N- 
(3-morpholin-4-yl-propyl)-benzamide; 6-amino-5-[l-(2,6- 
30 dichloro-3-fluoro-phenyl)-ethoxy]-nicotinonitrile; 6-amino- 
5-[l-(2,6-dichloro-3-cyano-phenyl)-ethoxy]-nicotino nitrile; 

5- aminomethyl-3-[ 1 -(2,6-dichloro-3-fluoro-phenyl)- 
ethoxy]-pyridin-2-ylamine; (R)-2-pyrrolidin-l-ylmethyl- 
pyrrolidine-1 -carboxylic acid {6-amino-5-[l-(2,6-dichloro- 

35 3-fluoro-phenyl)-ethoxy]-pyridin-3-ylmethyl amide; N-{6- 
amino-5-[ 1 -(2.6-dichloro-3-fluoro-phenyl)-ethoxy]- 
pyridin-3-ylmethyl}-methanesulfonamide; N-{6-amino-5- 
[ 1 -(2 2 6-dichloro-3-fluoro-phenyl)-ethoxy]-pyridin-3- 
y Imethy 1} -acetamide; N-{6-amino-5-[l -(2 ; 6-dichloro-3- 

40 fluoro-phenyl )-ethoxy] -pyridin-3-y Imethy 1 } -4-methyl- 
benzenesulfonamide; 3-[l-(2j6-dichloro-3-fluoro-phenyl)- 
ethoxy]-5-vinyl-pyridin-2-ylamine; (S)- l-{6-amino-5-[ 1 -(2, 

6- dichloro-3-fluoro-phenyl)-ethoxy]-pyridin-3-yl}-ethane- 
1.2-diol; (R)-l-{6-amino-5-[l-(2 J 6-dichloro-3-fluoro- 

45 phenyl)-ethoxy]-pyridin-3-yl}-ethane-l,2-diol; 3-[l-(2,6- 
dichloro-3-fluoro-phenyl)-ethoxy]-5-(lH-pyrazol-4-yl)- 
pyridin-2-ylamine; 3-[l-(2.6-dichloro-3-fluoro-phenyl)- 
ethoxy]-5-[l -(2 -pyrrolidin- 1 -yl -ethyl)- 1 H-pyrazol-4-yl]- 
pyridin-2-ylamine; 3-[l-(2,6-dichloro-3-fluoro-phenyl)- 
50 ethoxy]-5-[l -(2-diisopropylamino-ethyl)-l H-pyrazol-4-yl]- 
pyridin-2-ylamine; 3-[l -(2,6-dichloro-3 -fluoro -pheny 1)- 

ethoxy]-5-[ 1 -(2-morpholin-4-yl -ethyl)- 1 H-pyrazol-4-yl] - 
pyridin-2-ylamine; 5-bromo-3-(3-fluoro-2-methoxy- 

benzyloxy)-pyridin-2-ylamine; 5-bromo-3-[l-(3-fluoro-2- 
55 methoxy-phenyl)-ethoxy]-pyridin-2-ylamine; {4-[6-amino- 
5-(3-fiuoro-2-methoxy-benzyloxy)-pyridin-3-yl]-phenyl}- 
((3R,5S)-3,5 -dimethyl -piperazin- 1 -yl)-methanone; (4-{ 6- 

amino- 5 -[ 1 - (3 -fluoro-2 -methoxy-phenyl)-ethoxy ] -py ri di n- 
3-yl}-pheny!)-((3R.5S)-3 J 5-dimethyl-piperazin-l-yl)- 
60 methanone; 5-bromo-3-(3-fluoro-2-isopropoxy-benzyloxy)- 
pyridin-2-ylamine; {4-[6-amino-5-(3-fluoro-2-isopropoxy- 
benzyloxy)-pyridin-3-yl]-phenyl}-((3R,5S)-3,5-dimethyl- 
piperazin- 1 -yl)-methanone; 5-(4-amino-phenyl)-3-[ 1 -(2.6- 
dichloro-3-fluoro-phenyl)-ethoxy]-pyridin-2-ylamine; 

65 (4- {6-amino- 5- [1 -(2.6-dichloro-3-fluoro-phenyl)-ethoxy]- 
pyridin-3-yl}-phenoxy)-acetic acid methyl ester; (4-{6- 
amino-5-[ 1 -(2 ; 6-dichloro-3-fluoro-phenyl)-ethoxy]-pyri- 
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din-3-yl} -phenoxy )-acetic acid; 2-(4-{6-amino-5-[l-(2,6- 
dichloro-3-fluoro-phenyl)-ethoxy]-pyridin-3-yl}-phenoxy)- 
1 -((3R,5S)-3,5-dimethyl-piperazin-l -yl)-ethanone; 2-(4-{6- 
amino-5-[l-(2,6-dichloro-3-fluoro-phenyl)-ethoxy]- 
pyridin-3-y 1 } -phenoxy)- 1 -((R)-3 -hydroxy -pyrrol idin- 1-yl}- 
ethanone; 4-[2-(4-{6-amino-5-[-(2,6-dichloro-3-fluoro- 
pheny l)-cthoxy ] -pyridin-3 -yl } -2 -phenoxy )-acctyl] - 
piperazine- 1 -carboxylic acid tert-butyl ester. 2-(4-{6- 
amino-5-[l-(2,6-dichloro-3-fluoro-phenyl)-ethoxy]- 
pyridin-3-yl} -phenoxy)-! -((R)-2 -pyrrol idin- 1 -ylmethyl- 
pyrrolidin-1 -yl)-ethanone; 5-bromo-3-(3-fluoro-6, 7,8,9- 
tetrahydro-5H-benzocyclohepten-5-yloxy)-pyridin-2- 
ylamine; {4-l6-amino-5-(3-fluoro-6,7,8,9-tetrahydro-5H- 
benzocyclohepten-5-yloxy)-pyridin-3-yl]-phenyl}-((3R, 
5S)-3,5-dimethyl-piperazin-l -yl)-methanone; 3-(3-fluoro-6, 
7.8,9-tetrahydro-5H-benzocyclohepten-5-yloxy)-5-[4-(2- 
pyrrolidin-1 -yl-ethoxy)-phenyl]-pyridin-2-ylamine; N-{4- 
[6-amino-5-(3-fluoro-6,7 ; 8,9-tetrahydro-5H- 
benzocyclohepten-5-yloxy)-pyridin-3-yl]-phenyl}- 
methanesulfonamide; 3-(3-fluoro-6,7,8,9-tetrahydro-5H- 
benzocyclohepten-5-yloxy)-5-(lH-pyrazol-4-yl)-pyridin-2- 
ylamine; 5-bromo-3-[l -(2-chloro-3-fluoro-phenyl)-ethoxy)- 
pyridin-2-ylamine; 3-[ 1 -(2-chloro-3-fluoro -phenyl- 

ethoxy] - 5 -[4-(2 -pyrrol idin- 1 -yl -ethoxy )-phenyl ] -py ridin-2 - 
ylamine; 5 , -benzyloxy-[2.3]bipyridinyl-6'-ylaniine; 

5-benzyloxy-[3,3‘]bipyridinyl-6-ylamine; 3-benzyloxy-5- 
pyrimidin-5-yl-pyridin-2-ylamine; 5-benzyloxy-[3,3']bipy- 
ridinyl-b^'-diamine; 5 , -(2-chloro-benzyloxy)-[2.3 , ]bipyridi- 
nyl-6‘ -ylamine; 5-(2-chloro-benzyloxy)-[3,3 , ]bipyridinyl-6- 
ylamine; 3-(2-chloro-benzyloxy)-5-pyrimidin-5-yl-pyridin- 
2-ylamine; 5-(2-chloro-benzyloxy)-[3 ) 3 , ]bipyridinyl-6 J 6’- 
diamine; 5 , -(4-chloro-benzyloxy)-[2,3 , ]bipyridmyl-6’- 
ylamine; 5-(4-chloro-benzyloxy)-f3 J 3']bipyridinyl-6- 

ylamine; 3-(4<hloro-benzyloxy)-5-pyrimidin-5-yl-pyridin- 
2-ylamine; S-^-chloro-benzyloxyl-p^nbipyridinyl-b,#- 
diamine; 5 , -(2-chlo^o-3 J 6-difluo^o-benzyloxy)-[2 J 3 , ] 

bipyridinyl-6'-ylamine; 5-(2-chloro-3,6-difluoro- 

benzyloxyH3,3'Jbipyridinyl-6-ylamine; 5-(2-chloro-3,6- 
difluoro-benzyloxy)-[3,4*]bipyridinyl-6-ylamine; 3-(2- 
chloro-3,6-difluoro-benzyloxy)-5-pyrimidin-5-yl-pyridin-2- 
ylamine; S-^-chloro^.b-difluoro-benzyloxy)^^] 

bipyridinyl-bjb'-diamine; 5 , -(2.6-dichJoro-benzyloxy)-[2,3'] 
bipyridinyl-6'-ylamine; 5-(2 3 6-dichloro-benzyloxy)-[3 3 3 r ] 
bipyridinyl-6-ylamine; 5-(2 3 6-dichloro-benzyloxy)-[3 J 4'] 
bipyridinyl-6-ylamine; 3-(2,6-dichloro-benzyloxy)-5- 
pyrinudin-5-yl-pyridin-2-ylamine; 5-(2,6-dich!oro- 

benzyloxyMS^'Jbipyridinyl-b, 6* -diamine; 5-[l -(2,6- 

dichloro^-fluoro-phenyO-ethoxyHS^bipyridinyl-b^'- 
diamine; {6'-amino-5 , -[l-(2,6-dichloro-3-fluoro-phenyl)- 
ethoxy] - [2,3'jbipyridinyl -4-y 1 } - (4-methy 1-piperazin- 1 -yl)- 
mcthanone; {6’-amino-5 , -[l-(2 3 6-dichloro-3-fluoro-phenyl)- 
ethoxy]-[2,3'jbipyridinyl-6-yl}-(4-methyl-piperazin-l-yl)- 
methanone; {6'-amino-5 , -[l-(2.6-dichloro-3-fluoro-phenyl)- 
ethoxy]-[3, 3']bipyridinyl-5-yl}-(4-methyl-piperazin-l -yl)- 
methanone; {6'-amino-5'-[ l-(2,6-dichloro-3-fluoro-phenyl)- 
ethoxy] - [3,3']bipyridinyl-6-y 1 } -(4-methy 1-piperazin- 1 -y 1)- 
methanone: { 6-amino-5 -[ 1 -(2,6-dichloro-3-fluoro-phenyl)- 
ethoxyl-P^'lbipyridinyl^'-ylJ^-methyl-piperazin-l-ylV 
methanone; 5-[l -(2-chloro-3,6-difluoro-phenyl)-ethoxy]-[3, 
3 , ]bipyridinyl-6,6'-diamine; {6'-amino-5'-[l -(2 -chloro-3. 6- 
difluoro-phenyl)-ethoxy]-[2,3']bipyridinyl-5-yl}-(4-methyl- 
piperazin- 1 -yl) -methanone: { b'-amino-S'-f 1 -(2 -chloro-3 .6- 

difluoro-phenyl)-ethoxy]-[2,3'jbipyridinyl-4-yl)- 
methanone; {6'-amino-5'-[l-(2-chloro-3,6-difluoro-phenyl)- 
ethoxy] -[2,3' jbipy ridinyl -6-y 1 } -(4-methy 1-piperazin- 1 -yl )- 
methanone: {6'-amino-5'-[ 1 -(2 -chloro-3, 6-difluoro-phenyl)- 
ethoxy]-[3, 3' jbipy ridinyl -5-y 1 } -(4-methy 1-piperazin- 1 -yl )- 
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methanone; {b'-annno-S'-U-^-chloro^.b-difluoro-phenyl)- 
ethoxy]-[3,3 , ]bipyridinyl-6-yl}-(4-methyl-piperazin-l-yl)- 
methanone; {6-amino-5-[l -(2 -chloro-3 ,6-difluoro-phenyl)- 
ethoxy]-[3,4']bipyridinyl-2 , -yl}-(4-methyl-piperazm-l-yl)- 
5 methanone; 5*-tl-(2,6-dichloro-3-fluoro-phenyl)-ethoxy]- 
[2,3']bipyridinyl -6' -ylamine; 5'-[l-(2-chloro-3,6-difluoro- 

phenyl)-ethoxy]-[2 J 3 , ]bipyridinyl-6 , -ylamine; 5-[l -(2- 

chlo^o-3,6-difluoro-phenyl)-ethoxy]-[3,3']bipyridinyl-6- 
ylamine; 3-[l -(2-chloro-3,6-difluoro-phenyl)-ethoxy]-5- 
io pyrimidin-5-yl-pyridin-2 -ylamine; {b'-amino-S'-fl-^b- 

dichloro^-fluoro-phenyO-ethoxyJ-^^'jbipyridinyl-S-yl}- 
(4-methyl-piperazin-l-yl)-methanone; 5-[l -(2 -chloro-3, 6- 
difluoro-phenyl)-ethoxyJ-[3,4'Jbipyridinyl-6-yIamine; 

5- benzyloxy-3-[l-(2-chloro-3,6-difluoro-phenyl)-ethoxy]- 
15 pyridin-2-ylamine; 3-[l-(2-chloro-3,6-difluoro-phenyl)- 

ethoxy]-5-(2-ethyl-butoxy)-pyridin-2 -ylamine; 3-[l -(2- 

chloro-3,6-difluoro-phenyl)-ethoxy]-5-(3-methyl-butoxy)- 
pyridin-2-ylamine; 3-[ 1 -(2-chloro-3,6-difluoro-phenyl)- 
ethoxy]-5-butoxy-pyridin-2 -ylamine; 3-[ 1 -(2-chloro-3,6- 

20 difluoro-phenyl)-ethoxy]-5-propoxy-pyridin-2-ylamine; 

3-[ 1 -(2-chloro-3,6-difluoro-phenyl)-ethoxy] - 5 -cyclohexyl - 
methoxy-py ridin-2 -ylamine; 6-amino-5-[l -(2 -chloro-3, 6-di- 
tiuoro-phenyl)-ethoxy]-pyridin-3-ol; 3-[l -(2-chloro-3,6-dif- 
luoro-phenyl)-ethoxy]-5-(2-cyclohexyl-ethoxy)-pyridin-2- 
25 ylamine; 3-[-(2-chloro-3,6-difluoro-phenyl)-ethoxy]-5- 
isobutoxy-pyridin-2-ylamine; 3-[ 1 -(2-chloro-3,6-difluoro- 
phenyl)-ethoxy]-5-phenethyloxy-pyridin-2-ylamine; 3-[l - 
(2-chloro-3,6-difluoro-phenyl)-ethoxy]-5-(pyridin-2- 
yhnethoxy)-pyridin-2 -ylamine; 3-[ 1 -(2-chloro-3,6-difluoro- 
30 phenyl)-ethoxy]-5-(pyridin-4-ylmethoxy)-pyridin-2- 

y lamine; (4- { 6-amino- 5 -[ 1 -(2,6-dichloro-3 -fluoro -phenyl)- 
ethoxy]-pyridin-3-yl}-phenyl)-((3R,5S)-3,5-dimethyl- 
piperazin- 1 -yl)-methanone; (4-{6-amino-5-fl -(2,6- 

dichloro-3-fluoro-phenyl)-ethoxy]-pyridin-3-y!}-phenyl)- 
35 ((3R,5S)-3, 5 -dimethy 1-piperazin- l-yl)-methanone; 5-{6- 
amino-5-[ 1 -(2,6-dichloro-3-fluoro-phenyl)-ethoxy]- 
pyridin-3-yl } -2-fluoro-benzonitrile; 4 -(4- { 6-amino-5-[ 1 -(2, 

6- dichloro-3 -fluoro-phenyl)-ethoxy] -pyridin-3-yl } -pheny I)- 
piperidin-4-ol; (4-{6-amino-5-[l-(2,6-dichloro-3-fluoro- 

40 phenyl)-ethoxy]-pyridin-3-yl}-phenyl)-piperidin-l -yl- 
methanone; (4-{6-amino-5-[l-(2,6Klichloro-3-fluoro- 
phenyl)-ethoxy]-pyridin-3-yl}-phenyl)-pyrrolidin-l-yl- 
methanone; 4-{6-amino-5-[l-(2,6-dichloro-3-fluoro- 

phenyl)-ethoxy]-pyridin-3-yl}-3-methyl -benzoic acid 
45 methyl ester; 3-[l-(2,6-dichloro-3-fluoro-phenyl)-ethoxy]- 
5-[4-(dimethyl-piperazin-l-ylmethyl)-phenyl]-pyridin-2- 
ylamine; (4-{6-amino-5-[l-(2,6-dichloro-3-fluoro-phenyl)- 
ethoxy]-pyridin-3-yl}-3,5-dimethoxy-phenyl)-(dimethyl- 
piperazin- 1 -yl)-methanone; (4- {6-amino-5-[ 1 -(2,6- 

50 dichloro-3-fluoro-phenyl)-ethoxy]-pyridin-3-yl}-2-fiuoro- 
phenyl)-(dimethyl-piperazin-l -yl)-methanone; (4-{6- 

amino-5-[l-(2,6-dichloro-3-fluoro-phenyl)-ethoxy]- 
pyridin-3-yl}-3-fluoro-phcnyl)-(dimethy 1-piperazin- 1 -yl)- 
methanone; (4-{6-amino-5-[l-(2,6-dichloro-3-fluoro- 
55 phenyl)-ethoxy]-pyridin-3-yl}-3-methyI-phenyl)-(dimethyl- 
piperazin- 1 -y l)-methanone; (4- {6-amino-5-[ 1 -(2,6- 

dichloro-3-fluoro-phenyl)-ethoxy]-pyridin-3-yl}-phenyl> 
(4-methyl-[l ,4]diazepan-l -yl)-methanone; (4 -{6-amino -5- 
[ 1 -(2,6-dichloro-3-fluoro-phenyl)-ethoxy]-pyridin-3-yl }- 
60 phenyl)-[l,4]diazepan-l-yl-methanone; (4-{6-amino-5-[l- 
(2,6-dichloro-3-fluoro-phenyl)-ethoxy]-pyridin-3-yl}- 
phenyl)-piperazin-l -yl -methanone; 3-[l -(2,6-dichloro-3- 
fluoro-phenyl)-ethoxy]-5-vinyl-pyridin-2-ylamine; (4-{6- 
amino-5-[l-(2,6-dicWoro-3-fluoro-phenyl)-ethoxy]- 
65 pyridin-3-yl}-phenyl)-((3R,4S)-3,4-dihydroxy-pyrrolidin- 
1 -yl) -methanone; 5-[(l -benzyl-pyrrolidin-3-ylamino)- 

methyl]-3-[l-(2,6-dichloro-3-fluoro-phenyl)-ethoxy]- 
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pyridin-2-y lamine; 4-{6-amino-5-[l-(2,6-dichloro-3-fluoro- 
phenyl)-ethoxy]-pyridin-3-yl)-N-azetidin-3-yl-benzamide; 
4-{6-amino-5-[l-(2,6-dichloro-3-fliioro-phenyl)-ethoxy]- 
pyridin-3-yl)-N,N-dimethyl-benzenesulfonamide; 3-[ 1 -(2, 
6-dichloro-3-fluoro-phenyi)-cthoxy]-5-(6-methoxy-lH- 
benzoimidazol-2-yl)-pyridin-2-y lamine; 3-[l -(2,6-dichloro- 
3-fluoro-phcnyl)-ethoxy]-5-(6-mcthoxy-l -methyl- 1 H- 
benzoimidazol-2-yl)-pyridin-2-ylamine; 3-f 1 -(2,6-dichloro- 
3-fluoro-phenyl)-ethoxy]-5-[4-(4-mcthyl-[l,4]diazepane-l- 
sulfonyl)-phenyl]-pyrichn-2 -ylamine; 6- {6-amino- 5 -[1 -(2,6- 
dichloro-3-fluoro-phenyl)-ethoxy]-pyridin-3-yl [-1 -methyl- 
lH-indazole-3-carboxylic acid amide; 3-[l-(2,6-dichloro-3- 
fluoro-phenyl)-ethoxy]-5-(l -methyl- 1 H-pyrazol-4-yl )- 
pyridin-2-ylamine; 5 -(3-chloro -phenyl )-3-[l -(2,6-dichloro- 
3-fluoro-phenyl)-ethoxy]-pyridin-2-ylamine; 3-1 1 -(2,6- 
dichloro-3-fluoro-phenyl)-ethoxy]-5-(4-fluoro-3-methyl- 
phenyl)-pyridin-2-ylamine; 3-[l -P^-dichloro^-fluoro- 
phenyO-ethoxyl-S-^-trifluoromethyl-phenyO-pyridin^- 
ylamine; 3-[l-(2,6-dichloro-3-thioro-phenyl)-ethoxy]-5-(3- 
fluoro-phenyl)-pyridin-2-ylamine; 3-[ 1 -(2,6-dichlorc>-3- 
tluoro-phenyl )-ethoxyJ-5 -(3 -tri ftuoromethoxy-pheny 1)- 
pyridin-2-ylamine; 5-benzo[ 1 ,3]dioxol-5-yl-3-[ 1 -(2,6- 

dichloro-3-fluoro-phenyl)-ethoxy]-pyridin-2-ylamine; 3 -{ 6- 
amino-5 -[ 1 -(2,6-dichloro-3-fluoro-phenyl)-ethoxy] - 
pyridin-3-yl)phenol; (3-{6-amino-5-[l-(2,6-dichloro-3- 

fluoro-phenyl)-ethoxy]-pyridin-3-yl}-phenyl)-methanol; 
3-{6-amino-5-[ 1 -(2,6-dichloro-3-fluoro-phenyl)-ethoxy]- 
pyridin-3-yl}-benzonitrile; 3-[ 1 -(2,6-dichloro-3-fiuoro-phe- 
nyl)-ethoxy]-5-(3-methoxy-phenyl)-pyridin-2-ylamine; 
3-[l-(2,6-dichloro-3-fluoro-phenyl)-ethoxy]-5H[3,5- 
dichloro-phenyl)-pyridin-2-ylamine; 3-[l-(2,6-dichloro-3- 
fluoro-phenyl)-ethoxy]-5-(2,5-dimethyl-phenyl)-pyridin-2- 
ylamine; 5-(5-chloro-2-melhoxy-phenyl)-3-[ 1 -(2,6- 

dichloro-3-fluoro-phenyl)-ethoxy]-pyridin-2-ylamine; 5-(3- 
chloro-4-fluoro-phenyl)-3-[ 1 -(2,6-dichloro-3-fluoro- 
phenyl)-ethoxy]-pyridin-2-ylamine; 3-[l -(2,6-dichloro-3- 
fluoro-phenyl)-ethoxy]-5-(5-fluoro-2-methoxy-phenyl)- 
pyridin-2-ylamine; 3-[l-(2,6-dichloro-3-fluoro-phenyl)- 
ethoxy]-5-(3-isopropyl-phenyl)-pyridin-2-ylamine; 3-[ 1 -(2, 
6-dichloro-3-fluoro-phenyl)-ethoxyJ-5-(3,4-dichloro- 
phenyl)-pyridin-2-ylamine; 4-{6-amino-5-[l-(2,6-dichloro- 
3-fluoro-phenyl)-ethoxyJ-pyridin-3-yl}-benzonitrile; 3-[l- 
(2,6-dichloro-3-fluoro-phenyl)-ethoxy]-5-(3,4-difluoro- 
phenyl)-pyridin-2-ylamine; (4- { 6-amino- 5 -[ 1 -(2,6- 

dichloro-3-fluoro-phenyl)-ethoxy]-pyridin-3-yl}-phenyl)- 
((2R,6S)-2. 6-dimethyl-morpholin-4-yl)-methanone; 3-[ 1 -(2, 
6-dichloro-3-fluoro-phenyl)-ethoxy]-5-(2-ethoxy-phenyl)- 
pyridin-2-ylamine; 3-[ 1 -(2,6-dichloro-3-fluoro-phenyl)- 

ethoxy]-5-(2.5-dimethoxy-phenyl)-pyridin-2-ylamine; 3-[l- 
(2,6-dichloro-3-fluoro-phenyl)-ethoxy]-5-(2,4-dimethoxy- 
phenyl)-pyridin-2-ylamine; 3-[ 1 -(2,6-dichloro-3-fluoro- 
phenyl)-ethoxy]-5-(2,6-dimethoxy-phenyl)-pyridin-2- 
ylamine; 3-[l-(2,6-dichloro-3-fluoro-phenyl)-ethoxy]-5-(2- 
trifluoromethyl-phenyl)-pyridin-2-ylamine; 5-(2-chloro- 
phcnyl)-3-[ 1 -(2,6-dichloro-3-fluoro-phenyl)-cthoxy]- 
pyridin-2-y lamine; 3-[ 1 -(2,6-dichloro-3-fluoro-pheny 1)- 

ethoxy]-5-(2-trifluoromethoxy-phenyl)-pyridin-2-ylamine; 

1 -(2-{6-amino-5-[ 1 -(2.6-dichloro-3-fluoro-phenyl)- 
ethoxy] -pyridin-3-yl } -phenyl)-ethanone; 3-[ 1 -(2,6- 

dichloro-3-fluoro-phenyl)-ethoxy]-5-(2-fluoro-phenyl)-py- 
ridin-2-ylamine; (2-{6-amino-5-[l-(2,6-dichloro-3-fluoro- 
phenyl)-ethoxy]-pyridin-3-yl}-phenyl)-methanol; 3-[l-(2,6- 
dichloro-3-fluoro-phenyl)-ethoxy]-5-o-toly!-pyridin-2- 
y lamine; 3-[l -(2,6-dichloro-3-fluoro-phenyl)-ethoxy]-5-(2- 
methoxy-phenyl)-pyridin-2-ylaniine; 3-[ 1 -(2,6-dichloro-3- 
fiuoro-phenyl)-ethoxy]-5-(2,6-dimethyl-phenyl)-pyridin-2- 
y lamine; (4-{6-amino-5-[l-(2,6-dichloro-3-fluoro-phenyl)- 
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ethoxy] -pyridin-3-yl } -phenyl)-morpholin-4-yl-methanone; 
(4-{6-amino-5-[l-(2.6-dichloro-3-fluoro-phenyl)-ethoxy]- 
pyridin-3-vl}-2-chloro-phenyl)-((3R,5S)-dimethyl-piper- 
azin-l-yl)-methanone; 4-{6-amino-5-[l -(2.6-dichloro-3- 
5 fluoro-phenyl)-ethoxy]-pyridin-3-yl)}-2-methyl-phenyl)- 
((3R,5S)-dimethyl-piperazin- 1 -yl)-methanone; 3-[ 1 -(2,6- 
dichloro-3-fluoro-phenyl)-ethoxy]-5-[4-((2R,6S)-2.6- 
dimethyl-morpholin-4-ylmethyl)-phenyl]-pyridin-2- 
ylamine; 3-[ 1 -(2.6-dichloro-3-fluoro-phenyl)-ethoxy]-5-(4- 
10 morpholin-4-ylmethyl-phenyl)-pyridin-2-ylamine; 3-[l-(2, 
6-dichloro-3-fluoro-phenyl)-ethoxy]-5-(3,5-dimethyl- 
phenyl)-pyridin-2-y lamine; 3-[l -(2,6-dichloro-3-fluoro- 

phenyl)-ethoxy]-5-m-tolyl-pyridin-2-ylamine; 3-[l -(2,6- 
dichloro-3-fluoro-phenyl)-ethoxy]-5-(3,4-dimethoxy- 
15 phenyl)-pyridin-2-ylamine; 5-biphenyl-3-yl-3-[l-(2,6- 
dichloro-3-fluoro-phenyl)-ethoxy]-pyridin-2-ylamine; 5-(3, 
5-bis-triflnoromethyl-phenyl)-3-[l-(2,6-dichloro-3-fluoro- 
phenyl)-ethoxy]-pyridin-2-ylamine; 3-[l -(2,6-dichloro-3- 
fluoro-phenyl)-ethoxy]-5-(3,4-dichloro-phenyl)-pyridin-2- 
20 ylamine; l-(3-{6-amino-5-[l-(2,6-dichloro-3-fluoro- 

phenyl)-ethoxy]-pyridin-3-yl}-phenyl)-ethanone; 3-[l-(2,6- 
dichloro-3-fluoro-phenyl)-ethoxy]-5-(3,5-difluoro-phenyl)- 
pyridin-2-yl amine; 3-[!-(2,6-dichloro-3-fluoro-phenyl)- 
ethoxy]-5-(2,5-dichloro-phenyl)-pyridin-2 -ylamine; (4-{6- 
25 amino- 5 -[ 1 -(2.6-dichloro-4-trifluoromethyl-phenyl)- 
ethoxy] -pyridin-3 -y 1 } -phenyl)- ((3R, 5S) -3 , 5 -dimethy 1- 
piperazin- 1 -yl)-methanone; 3-[ 1 -(2,6-dichloro-3-fluoro- 

phenyl)-ethoxy]-5-(3-ethoxy-phenyl)-pyridin-2-ylamine; 
(4-{6-amino-5-[l-(2-trifluoromethyl-phenyl)-ethoxy]-pyri- 
30 din-3-yl [-phenyl )-(3,5-dimethyl-piperazin-l -yl)-metha- 
none; (4-{6-amino-5-[l-(3-trifluoromethyl-phenyl)- 

ethoxy] -pyridin-3 -yl }-phenyl)-(3,5-dimethyl-piperazin-l - 
yl)-methanone; 7 -[4-(3, 5 -dimethyl-piperazine- 1 -carbonyl)- 
phenyl]-2-phenyl-4H-pyrido[3,2-b][l ,4]oxazin-3-one; {4- 
35 [6-amino-5-(3-fluoro-2-trifluoromethyl-benzyloxy)- 
pyridin-3-yl]-phenyl[-(3,5-dimethyl-piperazin-l-yl)- 
methanone; {4-[6-amino-5-(2,6-difluoro-benzyloxy)- 
pyridin-3-yl]-phenyl[-(3,5-dimethyl-piperazin-l-yl)- 
methanone; [4 -(6-amino- 5 -benzyloxy -pyridin-3 -yl)- 

40 phenyl]-(3,5-dimethyl-piperazin-l-yl)-methanone; (4-{6- 
amino-5-[l-(2-chloro-3,6-difluoro-phenyl)-ethoxy]- 
pyridin-3-yl }-phenyl)-(4-ethyl-piperazin- 1 -yl)-methanone; 
[4-(6 -amino -5 -benzyloxy-pyridin-3-yl)-phenyl] -(4-ethyl - 
piperazin- 1 -yl)-methanone; {4- [6- amino -5 -(2 -methyl-ben- 
45 zy loxy)-pyridin-3-y 1] -phenyl } -(3,5-dimethy 1-piperazin- 1 - 
yl)-methanone; 3-{2-amino-5-[4-(4-pyrrolidin-l-yl- 

piperidine-1 -carbonyl)-phenyl]-pyridin-3-yloxymethyl }- 
benzoic acid methyl ester; 3-{2-amino-5-[4-(3,5-dimethyl- 
piperazine- 1 -carbonyl)-pheny 1] -pyridin-3-yloxymethyl} - 
50 benzoic acid methyl ester; {4-[6-amino-5-(2-methyl- 
bcnzyloxy)-pyridin-3-yl]-phenyl}-(4-pyrrolidin-l-yl- 
piperidin-l-yl)-methanone; [4-(6-amino-5- 

cyclohexylmethoxy-pyridin-3-yl)-phenyl]-(4-pyrrolidin- 1 - 
yl-piperidin- 1 -yl)-methanone; 4-( 1 -{2-amino-5-[4-(4- 

55 pyrrolidin-l-yl-pipcridine-l-carbonyl)-phenyl]-pyridin-3- 
y loxy } -ethy l)-[2-(3-hydroxy-phenyl)-ethy 1] -benzamide; 

4-( 1 -{2-amino-5-[4-(4-pyrrolidin-l -yl -piperidine- 1 -carbo- 
nyl)-phenyl]-pyridin-3-yloxy[-ethyl)-[2-(2,6-dichloro-phe- 
nyl)-ethyl]-benzamide; 4-(l-{2-amino-5-[4-(4-pyrrolidin-l- 
60 y 1-piperidine- 1 -carbonyl )-phenyl]-pyridin-3-yloxy[ -ethyl )- 
(l-benzyl-piperidin-4-yl)-benzamide; 4-(l-{2-amino-5-[4- 
(4-pyrrolidin- 1 -y 1-piperidine- 1 -carbonyl)-phenyl]-pyridin- 
3-y loxy} -ethy l)-[3-(2-oxo-pyrrolidin-l-yl)-propyl]- 
benzamide; (4-{6-amino-5-[l-(2,6-dichloro-3-fluoro- 
65 phenyl )-ethoxy]-pyridin-3-yl [-phenylH^-^^yl-piperazin- 
l-yl)-methanone; {4[6-amino-5-(2,6-dichloro-benzyloxy)- 
pyridin-3-vl]-phenyl } -(3,5-dimethyl -piperazin- 1 -yl)- 
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methanone; (6-amino-3-aza-bicyclo[3.1.0]hex-3-yl)-(4-{6- 
amino-5 -[ 1 -(2 ,6-dichloro-3 - fluoro-phenyl )-ethoxy] - 
pyridin-3-yl} -pheny l)-methanone; 5-[l-(2,6-dichloro-3- 
fluoro-phenyl)-elhoxy]-6 , -(2-Inorpholin-4-yl-ethoxy)-[3.3 , ] 
bipyridinyl-6-ylamine; d'-amino-S'-tl-^d-dichioro-i- 
fluoro-phenyl)-ethoxy]- 1 -(2-pyrrolidin-l -yl -ethyl)- 1 H-[3, 
3']bipyridinyl-6-one; 5-[l-(2,6-dichloro-3-fluoro-phenyl)- 
ethoxyl-6'-(2-pyrrolidin-l-yl-ethoxy)-[3,3 , ]bipyridinyl-6- 
ylamine; 6’-amino-5 , -[l-(2,6-dichJoro-3-fluoro-pheayl)- 
ethoxyl-l-[2-(l-methyl-pyrrolidin-2-yl)-ethyll-lH-[3,3'l 

bipyridinyl-6-one; (4-{6-amino-5-[ 1 -(2,4.6-trimethyl- 
pheny l)-ethoxy] -pyridin-3 -y 1 } -phenyl)-(4-pyrrolidin- 1 -yl- 
piperidin- 1 -y l)-methanone; (4-{6-amino-5-[ 1 -(2-chloro-6- 
fluoro-phenyl)-ethoxy]-pyridin-3-yl}-phenyl)-(4- 
pymolidin- 1 -yl-piperidin- 1 -yl)-methanone; 3-{ 1 -(2,6- 

dichloro-3-£luoro-phenyl)-ethoxy]-5-(4-fluoro-phenyl)- 
pyridin-2-ylamine; 6'-amino-5'-[l -(2,6-dichloro-3-fluoro- 
phenyl)-ethoxy]- 1 H-[3,3*]bipyridinyl-6-one; 5'-bromo-5-[ 1 - 
(2,6-dichloro-3-fluoro-phenyl)-ethoxy]-[3.3']bipyridinyl-6- 
y lamine ; 3 - [ 1 -(2, 6-dichloro -3 -fluoro -pheny l)-ethoxy ] - 5-(4 - 
dimethylamino-phenyl)-pyridin-2-ylamine; 5-[l-(2,6- 

dichloro-3-fluoro-phenyl)-ethoxy]-2 , -methoxy-[3,3'] 
bipyridinyl-6-y lamine; 3-[ 1 -(2,6-dichloro-3-fluoro-phenyl)- 
ethoxy]-5-(l H-indol-5-yl)-pyridin-2-ylamine; (4-{6-amino- 
5-[l-(2,6-dichloro-phenyl)-propoxy]-pyridin-3-yl}-phenyl)- 
(3,5-dimethyl-piperazin-l-yl)-methanone; [4-(6-amino-5- 
benzyloxy-pyridin-3-yl)-phenyl] -(4-pyrrolidin- 1 -yl- 
piperidin- 1 -yl)-methanone; 3 -(2,6-dichloro-3-fluoro- 

benzyloxy)-5-thiazol-2-yl-pyridin-2-y lamine; (4-(6-amino- 
5-[l-(2-fluoro-6-trifluoromethyl-phenyl)-ethoxy]-pyridin- 
3 -yl}-phenyl)-(4-pyrrolidin-l -yl-piperidin- 1 -yl)- 
methanone; 3-(2,6-dichloro-3-fluoro-benzyloxy)-5-(l - 
methyl- 1 H-imidazol-2-yl)-pyridin-2-ylamine; {4-[6-amino- 
5-(2,4,6-trimethyl-benzyloxy)-pyridin-3-yl]-phenyl)(4- 
pyrrolidin-1 -yl-piperidin- l-yl)-methanone; (4-[6-amino-5- 
(2,3, 5,6-tetramethy 1-benzy loxy )-pyridin-3-y 1] -pheny 1 } -(4 - 
pyrrol idin-l-yl-piperidin-l-yl)-methanone; {4-[6-amino-5- 
(2,4,6-trifluoro-benzyloxy)-pyridin-3-yl]-phenyl) 
(4-pyrrolidin- 1 -yl-piperidin- 1 -yl)-methanone; (4-{6-amino- 
5-[ 1 -(2-fluoro-6-trifluoromethyl-phenyl)-ethoxyJ-pyridin- 
3 -y 1 } -phenyl)-(4-pyrrol idin- 1 -yl-piperidin- 1 -yl)-metha- 
none; 6-amino-5-[ 1 -(2,6-dichloro-3-fiuoro-phenyl)- 

ethoxy]-N-methyl-nicotinamidine; 6-amino-5-[l -(2,6- 
dichloro-3-fluoro-phenyl)-elhoxy]-N-(2-morpholin-4-yl- 
ethyl)-nicotinamidine; (4-{6-amino-5-[l -(2,4,5-trifluoro- 
phenyl)-pro poxy]-pyridin-3-yl}-phenyl)-(4-pyrrolidin-l -yl- 
piperidin- l-yl)-methanone; (4-{6-amino-5-[l-(6-chloro-2- 
fluoro-3-methyl-phenyl)-ethoxy]-pyridin-3-yl}-phenyl)-(4- 
pyrrolidin-l-yl-piperidin-l-yl)-methanone; 3-(l-{2-amino- 

5- [4-(4-pyrrolidin-l -yl-piperidine- 1 -carbonyl)- phenyl] - 
pyridin-3-yloxy)ethyl)-benzoic acid; and pharmaceutically 
acceptable salts, hydrates and solvates thereof. 

In another embodiment, the invention provides a com- 
pound selected from the group consisting of; 3-{5-amino- 

6- [-(2,6-dichloro-3-fluoro-phenyl)-ethoxy]-pyrazin-2-yl}- 

N-(3-pyrrolidin-l -yl-propyl)-benzamide; 3-{5-amino-6-[l - 
(2-chloro-3,6-difluoro-phenyl)-ethoxy]-pyrazin-2-yl}-N-(3- 
pvrrol idin- 1 -yl-propyl)-benzamide; 3- {5-amino-6-[ 1 -(2- 

chloro-3,6-difluoro-pheny l)-ethoxv]-pyrazin-2-yl)-N-( 1 - 
methyl -piperidin-4-yl)-benzamide; 3-{5-amino-6-[l-(2- 

chloro-3,6-difluoro-phenyl)-ethoxy]-pyrazin-2-yl>N-(2- 
pyrrol idin- 1 -yl -ethyl )-benzamide: 3 - { 5 -amino-6-[ 1 -(2 - 

chloro-3.6-difluoro-pheny l)-ethoxy]-pyrazin-2-yl } -N-(2- 
morpholin-4-yl-ethyl)-benzamide; N-[2-(4-acetyl- 

piperazin-l-yl)-ethyl]-3-{5-amino-6-[l-(2-chloro-3.6- 
difluoro-phenyl)-ethoxy]-pyrazin-2-yl}-benzamide; {3-(5- 
amino-6-[l-(2-chloro-3.6-diHuoro-phenyl)-ethoxy]- 
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pyrazin-2-yl } -pheny l)-(4-methyl-piperazin- 1 -yl)- 
methanone; (3-{5-amino-6-[i-(2-chloro-3,6-difluoro- 

phenyl>ethoxy]-pyrazin-2-yl}-phenyl)-(4-pyrrolidin-l -yl- 
piperidin- l-yl)-methanone; (3- {5-amino- 6- [ 1 -(2-chloro-3, 
5 6-difluoro-phenyl)-ethoxy]-pyrazin-2-yl-phenyl}-((3R,5S)- 
3,5-dimethyl-piperazin-l -yl)-methanone; (3-{5-amino-6-[l - 
(2-chlo^o-3,6-difluo^o-phenyl)-ethoxy]-pyrazin-2-y]}- 
phenyl)-((S)-2-pyrro!idin- 1 -ylmelhyl-pyrrolidin-1 -yl)- 
methanone; (3-{5-amino-6-[ 1 -(2-chloro-3,6-difluoro- 

10 phenyl)-ethoxy]-pyrazin-2-yl}-phenyl)-((R)-3-amino- 
pyrro!idin-l-yl)-methanone; (3-{5-amino-6-[l-(2-chloro-3, 
6-difluoro-phenyl)-ethoxy]-pyrazin-2-yl}-phenyl)-((S)-3- 
amino-pyrrolidin-1 -yl)-methanone; 4-{5-amino-6-[l-(2- 
chloro-3,6-difluoro-phenyl)-ethoxy]-pyrazin-2-yl}-benzoic 
15 acid; 4-{5-amino-6-[l-(2-chloro-3,6-difluoro-phenyl)- 
ethoxy]-pyrazin-2-yl }-N-(3 -pyrrol idin- 1 -yl-propyl)-benza- 
mide; (4-{5-amino-6-[l-(2-chloro-3,6-difluoro-phenyl)- 
ethoxy]-pyrazin-2-yl} -pheny l)-(4-methyl-piperazin- 1-yl)- 
methanone; (4- { 5 -amino-6- [ 1 -(2 -ch!oro-3 ,6-difluoro- 

20 pheny l)-ethoxy]-pyrazin-2-y phenyl)-(4-pyrrolidin-l-yl)- 
methanone; 4-{5-amino-6-[l-(2-chioro-3,6-difluoro- 

phenyl)-ethoxy]-pyrazin-2-yl-phenyl)-((3R,5S)-3,5- 
dimethyi-piperazin-l-yl)-methanone; (4-{5-amino-6-[l-(2- 
chloro-3,6-difluoro-phenyl)-ethoxy]-pyrazin-2-yl}-phenyl> 
25 ((S)-2-pyrrolidin- 1 -ylmethyl-pyrrolidin- 1 -yl)-methanone; 
(4-{5-amino-6-[l-(2-chloro-3,6-difluoro-phenyl)-ethoxy]- 
pyrazin-2-yl}-phenyl)-((R)-2-pyrrolidin-l-ylmethyl-pyrro- 
lidin-l-yl)-methanone; (4-{5-amino-6-[l-(2-chloro-3,6-dif- 
luoro-phenyl)-ethoxy]-pyrazin-2-yl}-phenyl)-((R)-3- 
30 amino-pyrrolidin- 1 -yl) -methanone; 4-{ 5-amino-6-[ 1 -(2- 

chloro-3,6-difluoro-phenyl)-ethoxy]-pyrazin-2-yl}-N-(l- 
methyl-piperidin-4-yl)-benzamide;. {5-amino-6-[l-(2- 
chloro-3,6-difluoro-phenyl)-ethoxy]-pyrazin-2-yl}-N-(2- 
pyrrolidin- 1 -y 1-ethyl )-benzamide; 4-{5-amino-6-[ 1 -(2- 

35 chloro-3,6-difluoro-phenyl)-ethoxyl-pyrazin-2-yl }-N-(2- 
morpholin-4-yl-ethyl)-benzamide; N-[2-(4-acetyl- 

piperazin- 1 -yl)-ethyl]-4-{5-amino-6-[ 1 -(2-chloro-3,6- 
difluoro-phenyl)-ethoxy]-pyrazin-2-yl)benzamide; 2-[4-(2- 
Hydroxy-acetyl)-piperazin-l-yl]-ethanesulfonic acid (4-{5- 
40 amino-6-[ 1 -(2-chloro-3,6-difluoro-phenyl)-ethoxyJ- 

pyrazin-2-yl} -pheny l)-amide; 3-[5-amino-6-(3-fluoro-2- 
trifluoromethyl-benzyloxy)-pyrazin-2-ylJ-benzoic acid; {3- 
[5 -amino-6-(3 -fluoro-2-tri fluoromethy 1-benzy loxy)- 
pyrazin-2-yl] -phenyl } -(4-pyrrolidin- 1 -yl-piperidin- 1 -y 1)- 
45 methanone; 3-[5-amino-6-(3-fluoro-2-trifluoromethyl- 
benzyloxy)-pyrazin-2-yl]-N-{2-[ethyl-(2-methoxy-ethyl)- 
amino]-ethyl}-benzamide; {3-[5-amino-6-(3-fluoro-2- 
trifluoromethyl-benzyloxy)-pyrazin-2-yl]-phenyl}-(4- 
methyl-piperazin-1 -yl)-methanone; 3-[5-amino-6-(3-fluoro- 
50 2-trifluoromethyl-benzyloxy)-pyrazin-2-yl]-N-(3- 

pyrrolidin-l-yl-propyl)-benzamide; N-[2-(4-acetyl- 

piperazin- 1 -yl)-ethyl]-3-[5-amino-6-(3-fluoro-2- 
trifluoromethyl -benzyl oxy)-pyrazin-2-yl]-benzamide; {4- 
[5-amino-6-(3-fluoro-2-trifluoromethyl-benzyloxy)- 
55 pyrazin-2-yl]-phenyl } -(4-pyrrolidin- 1 -yl-piperidin- 1 -y 1)- 
methanone; {4-[5-amino-6-(3-fluoro-2-trifluoromethyl- 
benzyloxy)-pyrazin-2-yl]-phenyl}-(4-methyl-piperazin-l- 
yl)-methanone; {4-[5-amino-6-(3-fluoro-2-trifluoromethyl- 
benzyloxy)-pyrazin-2-yl]-phenyl}-((S)-2-pyrrolidin-l- 
60 ylmethyl-pyrrolidin- 1-y I )- methanone; (3-{5-amino-6-[l-(2, 
6-dichloro -3 -fluoro-pheny l)-ethoxy ] -pyrazin-2-yl } - 
phenyl)-(4-methyi-piperazin-l-yl)-methanone; (3-{5- 
amino-6-[ 1 -(2,6-dichloro-3-fluoro-phenyl)-ethoxy]- 
pyrazin-2-yl-phenyl}-((3R ; 5S)-3,5-dimethyl-piperazin-l- 
65 yi)-methanone; 3-{5-amino-6-[l-(2,6-dichloro-3-fluoro- 
phenyl)-ethoxy]-pyrazin-2-y 1 } -N-( 1 -methy 1 -piperidin-4- 
vl)-benzamide; 3-{5-amino-6-[l-(2,6-dichloro-3-fiuoro- 
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phenyl)-ethoxy]-pyrazin-2-yl }-N-(2-pyrrolidin-l -yl-ethy!)- 
benzamide; 3-{5-amino-6-[l-(2 5 6-dichloro-3-fluoro- 

phenyl)-ethoxy]-pyrazin-2-yl}-N-(2-morpholin-4-yl-ethyi)- 
benzamide; 3-{5-amino-6-[l-(2,6-dichloro-3-fluoro- 

phenyl)-ethoxy]-pyrazin-2-yl}-N-(3-morpholin-4-yl- 
propyl)-benzamide; (3-{5-amino-6-[l-(2,6-dichloro-3- 
fluoro-phenyl)-ethoxy]-pyrazin-2-ylphenyl}-(4- 
cyclopropylamino-piperidin-1 -yl)-methanone; 3-{5-amino- 
6-[l -(2, 6-dichloro-3-fluoro-phenyl)-ethoxy] -pyrazin-2 -yl}- 
N-((S)-2-hydroxy-3-morpholin-4-yl-propyl)-benzamide; 
3-{5-amino-6-[l-(2 ? 6-dichloro-3-fluoro-phenyl)-ethoxy]- 
pyrazin-2-yl}-N-((R)-2-hydroxy-3-pyrTolidin-l-yl-propyl)- 
benzamide; (3-{6-amino-5-[l -(2,6-dichloro-3-fluoro-phe- 
nyl)-ethoxy]-pyridin-3-yl}-phenyl)-(4-pyrrolidin-l-yl- 
piperidin- 1 -yl)-methanone; 2-diethylamino-ethanesulfonic 
acid (4-{5-amino-6-[l-(2,6-dichloro-3-fluoro-phenyl)- 
ethoxy]-pyrazin-2-yl}-phenyl)-amide; 2-(4-Hydroxy-piperi- 
din-l-yl)-ethanesulfonic acid (4-{5-amino-6-[l-(2.6- 
dichloro-3-ttuoro-phenyl)-ethoxy]-pyrazin-2-yl}-phenyl)- 
amide; 2-dimethylamino-ethanesulfonic acid (4-{5-amino- 
6-[l-(2,6-dichloro-3-fluoro-phenyl)-ethoxy]-pyrazin-2-yl}- 
pheny l)-amide; 2-((R)-3-Hydroxy-pyrrolidin- 1 -yl)- 

ethanesulfonic acid (4-{ 5 -amino-6- [l-(2 s 6-dichloro-3- 

fluoro-phenyl)-ethoxy]-pyrazin-2-yl}-phenyl)-amide; 

2 -pyrrol idin-l-yl)-ethanesulfonic acid (4-{5-amino-6-[l-(2, 
6-dichloro-3-fluoro-phenyl)-€thoxy] -pyrazin-2-yl } phenyl)- 
amide; 4-{5-amino-6-[l-(2,6-dichloit)-3-fluoro-phenyl)- 
ethoxy]-pyrazin-2-yl} -benzoic acid; 4- {5-amino- 6-[l- (2,6- 
dichloro-3-fluoro-phenyl)-ethoxy]-pyrazin-2-yl}N-((R)-2- 
hydroxy-3-pyrrolidin-l-yl-propyl)-benzaniide; (4-{5- 
amino-6-[l-(2,6-dichloro-3-fluoro-phenyl)-ethoxy]- 
pyrazin-2-y 1 } -pheny l)-(4-cyclopropy lamino-piperidin- 1 - 
yl)-methanone; 4{-5-amino-6-[l -(2,6-dichloro-3-fluoro- 
phenyl)-ethoxy]-pyrazin-2-yl}-N-((S)-2-hydroxy-3- 
pyrrolidin-1 -yl -propyl )-benzamide; 4- { 5-amino-6-| 1 -(2,6- 
dichloro-3-fluoro-phenyl)-ethoxy]-pyrazin-2-yl}-N-((R)-2- 
hydroxy-3-morpholin-4-yl-propyl)-benzamide; 4-{5- 

amino-6-[l-(2,6-dichloro-3-fluoro-phenyl)-ethoxy]- 
pyrazin-2-yl}-N-( 1 -methyl -piperidin-4-yl)-benzamide; 
(4-{5-amino-6-[l-(2,6-dichloro-3-fluoro-phenyl)-ethoxy]- 
pyrazin-2-yl}-phenyl)-((S)-2-pyrrolidin-l-ylmethyl-pyrroli- 
din-l-yl)-methanone; (4-{5-anhno-6-[l-(2,6-dichloro-3- 
fluoro- phenyl)-ethoxy ] -pyrazin-2 -y 1 } -phenyl )-(4- 
pvrrolidin-l-yl-piperidin-l-yl)-methanone; 4-{5-amino-6- 
[ 1 -(2.6-dichloro-3-fluoro-pheny l)-ethoxy] -pyrazin-2-y 1 } -N- 
(2-morpho]in-4-yl-ethyl)-benzamide; (4-{5-amino-6-[l-(2, 
6-dichloro-3 -fluoro-phenyl)-ethoxy] -pyrazin-2-y 1 } - 
phenyl)-(4-methyl-piperazin- 1 -yl)-methanone; (4-{5- 
amino-6-[l-(2,6-dichloro-3-fluoro-phenyl)-ethoxy]- 
pyrazin-2-yl}-phenyl)-((3R,5S)-3.5-dimethyl-piperazin-l- 
yl)-methanone; 4-{5-amino-6-[ l-(2,6-dichlono-phenyl)- 
ethoxy]-pyrazin-2-yl} -benzoic acid; (4-{5-amino-6-[l-(2,6- 
dichloro-phcny l)-cthoxy]-pyrazin-2-yl } -phenyl)-(4- 
pyrrolidin-l-yl-piperidin-l-yl)-methanone: 4-{5-amino-6- 

[l-(2 ; 6-dichloro-phcnyl)-cthoxy]-pyrazin-2-yl}-N-(2- 
morpholin-4-yl-ethyl)-benzamide; (4- { 5-amino-6-[ 1 -(2,6- 
dichloro-phenyl)-ethoxy]-pyrazin-2-yl } -phenyl)-((3R,5S)- 

3.5-dimethyl-piperazin- 1 -yl)-methanone; 4-{5-amino-6-[ 1 - 
(2.6-dichloro-phenyl)-ethoxy]-pyrazin-2-yl } -N-( 1 -methyl- 
piperidin-4-yl)-benzamide; (4-(5-amino-6-[l-(2,6-dichloro- 
phenyl)-ethoxy]-pyrazin-2-yI}-phenyl)-((R)-2-pyrrolidin-l- 
y lmethy 1-pyrrolidin- 1 -y l)-methanone: (4- { 5 -amino-6-[ 1 -(2, 
6-dichloro-phenyl)-ethoxy]-pyrazin-2-vl}-phenyl)-((S)-2- 
pynolidin-l-ylmethyl-pyrrolidin-1 -yl)-methanone; (4-(5- 
amino-6-[l-(2,6-dichloro-phenyl)-ethoxy]-pyrazin-2-yl}- 
phenyl)-(4-methyl-piperazin- l-yl)-methanone; (4-{5- 
amino-6-[l-(2,6-dichloro-phenyl)-e!hoxy]-pyrazin-2-yl}- 
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phenyl )-((R)-3-ammopyrrolidin- 1 -yl )-methanone; (4-{5- 
amino-6-[l-(2.6-dichloro-phenyl)-ethoxy]-pyrazin-2-yl}- 
phenylH(S)-3-aminopyrrolidin-l -yl)-methimone hydrogen 
chloride; 4- { 5-amino-6-[ 1 -(2 ,6-dichloro-pheny l)-ethoxy] - 
5 pyrazin-2-yl}-N-(2-pyrrolidin-l-yl-ethyl)-benzamide; 4-{5- 
amino-6-[l-(2.6-dichloro-phenyl)-ethoxy]-pyrazin-2-yl}-N- 
(3-pyrrolidin-l -yl-propyl)-benzamide; 3-{ 5-amino-6-[ 1 -(2, 
6-dichloro-phenyl)-ethoxy]-pyrazin-2-yl }-benzoic acid; 
3-{5-amino-6-[l-(2,6-dichloro-phenyl)-ethoxy]-pyrazin-2- 
10 yl}-N-(l-methyl-piperidin-4-yl)-benzamide; 3-{5-amino-6- 
[ 1 -(2,6-dichloro-phenyl)-ethoxy]-pyrazin-2-yl}-N-(2-pyrro- 
lidin-l-yl-ethyl)-benzamide; (3-{5-amino-6-[l-(2,6- 

dichloro-phenyl)-ethoxy] -pyrazin-2 -yl } -pheny 1)-((3R,5S)- 

3.5- dimethyl-piperazin-l-yl)-methanone; 3-{5-amino-6-[l- 
15 (2,6-dichloro-phenyl)-ethoxy]-pyrazin-2-yl}-N-(2- 

morpholin-4 -y 1-ethyl )-benzamide ; (3 - { 5 -amino-6- [l-(2,6- 

dichloro-phenyl)-ethoxyJ-pyrazin-2-yl}-phenyl)-((S)-2- 
pyrrolidin-1 -y lmethy 1-pyrrolidin- l-yl)-methanone; (3-{5- 
amino-6-[ 1 -(2.6-dichloro-phenyl)-ethoxy] -pyrazin-2-yl } - 
20 phenyl)-(4-pyrrolidin-l-yl-piperidin-l-yl)-methanone; 
N-[2-(4-acetyl-piperazin-l-yl)-ethyl]-4-{5-amino-6-[l-(2,6- 
dichloro-phenyl)-ethoxy] -pyrazin-2 -yl}-benzamide; N-[2- 
(4-acetyl-piperazin-l-yl)-ethyl]-3-{5-amino-6-[l-(2,6- 
dichloro-phenyl)-ethoxy] -pyrazin-2 -yl } -benzamide; (3-{ 5- 
25 amino-6-[l-(2.6-dichloro-phenyl)-ethoxy]-pyrazin-2-yl}- 
phenyl)-((R)-2-pyrrolidin- 1 -y lmethy 1-pyrrolidin- 1 -y 1)- 
methanone; 3-{5-amino-6-[l -(2,6-dichloro-phenyl)- 

ethoxy]-pyrazin-2-yl}-N-(3-pyrrolidin-l-yl-propyl)- 
benzamide; (3-{5-amino-6-[l -(2,6-dichloro-phenyl)- 

30 ethoxy] -pyrazin-2 -yl}-phenyl)-((S)-3-amino-pyrrolidin-l- 
yl)-methanone; (3-{5-amino-6-[l -(2,6-dichJoro-phenyl)- 

ethoxy] -pyrazin-2 -yl }-phenyl)-((R)-3-amino-pyrrolidin- 1 - 
yl)-methanone hydrochloride salt; (3-{5-amino-6-[l-(2,6- 
dichloro-phenyl)-ethoxy]-pyrazin-2-yl}-phenyl)-(4-methyl- 
35 piperazin- 1 -yl)-methanone; l-(4-{5-amino-6-[l-(2-chloro- 

3.6- difluoro-phenyl)-ethoxy]-pyrazin-2-yl}-phenyl)-3-(2- 

morpholin-4-yl-ethyl)-urea; (R)-2-pyrrolidin- 1 -yl methyl - 

pyrrolidine-1 -carboxylic acid (4-{5-amino-6-[l-(2-chlono- 

3.6- difluoro-phenyl)-ethoxy]-pyrazin-2-yl } -phenyl)-amide; 
40 1 -(4-{5-amino-6-[ 1 -(2-chloro-3 J 6-difiuoro-phenyl)- 

ethoxy]-pyrazin-2-yl }-phenyl)-3-(2-pyrrolidin- 1 -yl-ethyl)- 
nrea; 4-methyl-piperazine-l -carboxylic acid (4-{5-amino-6- 
[ 1 - (2 -chlo ro -3 ,6 -di fluoro -pheny l)-ethoxy ] -pyrazin-2-y 1 } - 
phenyl)-amide; l-(4-{5-amino-6-[l-(2-chloro-3,6-difluoro- 
45 phenyl)-ethoxy] -pyrazin-2 -yl}-phenyl)-3-(2 -hydroxy - 

ethyl)-urea; (S)-3-amino-pyrrolidine-l -carboxylic acid 
(4-{5-amino-6-[l-(2-chloro-3,6-difluoro-phenyl)-ethoxy]- 
pyrazin-2-yl } -pheny l)-amide; 1 -(4- { 5-amino-6-[ 1 -(2- 

chloro-3.6-difluoro-phenyl)-ethoxy]-pyrazin-2-yl}-phenyl)- 
50 3-(l -methyl -piperidin-4-yl)-urea; 4-methyl-piperazme- 1 - 
carboxylic acid (4-{5-amino-6-[l-(2,6-dichloro-3-fiuoro- 
phenyl)-ethoxy]-pyrazin-2-yl)-phenyl)-amide; 1 -(4-{5- 
amino-6-[l-(2.6-dichloro-3-fluoro-phenyl)-ethoxy]- 
pyrazin-2-yl) -phenyl )-3 -(2 -hydroxy-ethyl) -urea; (S)-3- 
55 amino-pyrrolidine- 1 -carboxylic acid (4-{5-amino-6-[l-(2,6- 
dichloro-3 -fluoro-phenyl)-ethoxy] -pyrazin-2 -yl} -phenyl )- 
amide; l-(4-{5-amino-6-[l-(2.6-dichloro-3-fluoro-phenyl)- 
ethoxy]-pyrazin-2-yl-phenyl}-3-(l -methyl-pi peridin-4-yl)- 
urea; 5-[5-amino-6-(2-chloro-3.6-difluoro-benzyloxy)- 
60 pyrazin-2-yl]-thiophene-2 -carboxylic acid; {5-[5-amino-6- 
(2-chloro-3.6-difluoro-benzyloxy)-pyrazin-2-yl]-thiophen- 
2-yl}-(4-methyl-piperazin-l-yl)-methanone; {5-[5-amino- 
6-(2-ch!oro-3.6-difluoro-benzyloxy)-pyrazin-2-yl]- 
thiophen-2-yl}-(4-pyrrolidin-l -yl-piperidin-1 -yl)- 
65 methanone; {5-[5-amino-6-(2-chloro-3,6-difluoro- 

benzyloxy)-pyrazin-2-yl]-thiophen-2-yl}-((3R,5S)-3,5- 
dimethyl-piperazin-l-yl)-methanone; (5-[5-amino-6-(2- 
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chloro-3,6-difluoro-benzyloxy)-pyrazin-2-yl]-thiophen-2- In another embodiment, the invention provides com- 

yl}-((R)-2-pyrrolidin-l-ylmethyl-pyrrolidin-l-yl)- pounds having the following chemical structure (Formula 

methanone; 5-[5-amino-6-(2-chloro-3,6-difluoro- 6): 



benzyloxy)-pyrazin-2-yl] -thiophene-2 -carboxylic acid 

(2-morpholin-4-yl-ethyl)-amide; 3-[l-(2,6-dichloro-3-fluo- 5 
rophenyl)ethoxy]-5-{5-[(4-methylpiperazin-l-yl)carbonyl] 
pyridin-2-yl}-pyrazin-2-amine trifluoroacetate; 3-[l-(2,6- 
dichloro-3-fluoro-phenyl)-ethoxy]-5-pyridin-4-yl-pyrazin- 

2- ylamine; 3-[ l-(2,6-dichloro-3-fluoro-phenyl)-ethoxy]-5- 
(lH-pyrrol-2-yl}-pyrazin-2-ylainine; (6-{5-amino-6-[l-(2, 10 
6-dichloro-3 - fluoro-pheny l)-ethoxy] -pyrazin-2-y 1 } -pyridin- 

3- vl)-(4-methyl-piperazin-l-yl)-methanone; (2- {5 -amino-6 - 

[ 1 -(2,6-dichlora-3-fluoro-phenyl)-ethoxy] -pyrazin-2-yl}- 
pyridin-4-yl)-(4-methyl-piperazin-l-yl)-methanone; (6-{5- 
amino-6-[l-(2,6-dichloro-3-fiuoro-phenyl)-ethoxy]- 13 

pyrazm-2-yl}-pyridin-2-yl)-(4-methyl-piperazin- 1 -yl)- 
methanone; (5 - { 5-amino-6-[ 1 -(2, 6 -dichloro -3 -fluoro- 

pheny l)-ethoxy]-py razin-2-y I }-pyridin-3-yl)-(4-methyl- 
piperazin-l-yl)-methanone; (4-{5-amino-6-[l-(2,6- 

dichlo ro-3 -fluoro-pheny l)-ethoxyj -pyrazin-2-yl )pyri di n-2 - 20 

yl)-(4-methyl-piperazin- 1 -yl)-methanone; 6-{5-amino-6-[ 1 - 
(2,6-dichloro-3-fluoro-phenyl)-ethoxy]-pyrazin-2-yl}-N-(2- 
morpholin-4-yl-ethyl)-nicotinamide; 5-{ 5-amino-6-[ 1 -(2,6- 
dichloro-3-fluoro-phenyl)-ethoxy]-pyrazin-2-yl}-N-(2- 
morpholin-4-yl-ethyl)-nicotinamide; 6-{5-amino-6-[l-(2,6- 25 
dichloro -3 -fluoro-pheny l)-ethoxy ] -pyrazin-2-yl } -N-(3 - 
morpholin-4-yl-propyl)-nicotinamide; 5-{5-amino-6-[l-(2, 

6 -dichloro-3 - fluoro-pheny 1 ) -ethoxy] -pyrazin- 2-y 1 }-N-(3- 
morphol in-4 -yl-propy l)-nicot inamide; (6- { 5-amino-6-[ 1 -(2, 
6-dichloro-3-fluoro-pheny])-ethoxy]-pyrazin-2-yl}-pyridin- 30 
3-yl)-(4-isopropyl-piperazin-l -yl)-methanone; and 

pharmaceutically acceptable salts, hydrates and solvates 
thereof. 

In another aspect, the invention provides a compound 35 
selected from the group consisting of the compounds shown 
in Table 1 and pharmaceutically acceptable salts, hydrates 
and solvates thereof. 

In another aspect, the invention provides a compound 
selected from the group consisting of the compounds shown 40 
in Table 2 and pharmaceutically acceptable salts, hydrates 
and solvates thereof. 

In another aspect, the invention provides a compound 
selected from the group consisting of the compounds shown 
in Table 3 and pharmaceutically acceptable salts, hydrates 45 
and solvates thereof. 




nh 2 



wherein, 

Z is CH or N; 

Aryl is an optionally fused aryl or an optionally fused 
heteroaryl group which is optionally substituted by one or 
more substituents selected from the group consisting of a 
halogen, — OR 24 , —COR 24 , — COOR 24 , — CONR 24 R 25 , 
— CN, — N0 2 , — S(0)„,R 24 , — S0 2 NR 24 R 25 , perfluoro- 
alkyl, lower altyl, cycloalkyl, heterocycle, alkenyl, alkynyl, 
aryl, — NR^R 25 , — NR 24 C(0)R 25 and — NR 24 S(0) /7 R 25; 

R 21 and R 22 are independently selected from the group 
consisting of hydrogen, halogen, — COR 24 , — COOR 24 , 
— CONR 24 R 25 . — CN, perfluoroalkyl, lower alkyl, 

cycloalkyl, heterocycle, alkenyl, alkynyl, and aryl; 

R 23 is selected from the group consisting of: 
an optionally fused aryl, heteroaryl, alicyclic or hetero- 
cyclic group, optionally substituted by one or more substitu- 
ents selected from the group consisting of a halogen, 
— (CH-,),, — OR 24 , — COR 24 , —COOR 24 , — CONR 24 R, 
— CN, — N0 2 , — S(0) m R, — S0 2 NR 24 R 25 , perfluoroalkyl, 
— O-perfluoroalkyl, lower alkyl, cycloalkyl, heterocycle, 
heteroaryl, alkenyl, alkynyl, aryl, — (CH 2 ), — NR 24 R 25 , 
— NR 24 C(0)R 25 and — NR 24 S(0) p R 25 , wherein said hetero- 
cycle, heteroaryl and aryl substituents may be optionally 
substituted by a group selected from the group consisting of 
lower alkyl, halogen, ~-C(0)NR 4 R 2 , NR 24 R 2 , NR 24 C(0) 
R 25 and NR 24 S(0)^R 25 ; 

—OR 24 , —COR 24 , —COOR 24 , — CN, — N0 2 , — S(0)„ 
R 24 , — S0 2 NR 24 R 25 , perfluoroalkyl, cycloalkyl, hetero- 
cycle, alkenyl, and alkynyl; . 

R 24 and R 25 are independently selected from the group 
consisting of hydrogen, lower alkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, aminoalkyl, alkylaminoalkyl, alkylaminocy- 



In another aspect, the invention provides a compound 
selected from the group consisting of the compounds shown 
in Table 4 and pharmaceutically acceptable salts, hydrates 
and solvates thereof. 

In another aspect, the invention provides a compound 
selected from the group consisting of the compounds shown 
in Table 5 and pharmaceutically acceptable salts, hydrates 
and solvates thereof. 

In another aspect, the invention provides a compound 
selected from the group consisting of the compounds shown 
in Table 6 and pharmaceutically acceptable salts, hydrates 
and solvates thereof. 

In another aspect, the invention provides a compound 
selected from the group consisting of the compounds shown 
in Table 7 and pharmaceutically acceptable salts, hydrates 
and solvates thereof. 

In another aspect, the invention provides a compound 
selected from the group consisting of the compounds shown 
in Table 8 and pharmaceutically acceptable salts, hydrates 
and solvates thereof. 



cloalkyl, dialkyl aminoalkyl and — (CH 2 )„ -heterocycle, 
wherein said — (CH 2 )„-heterocycle may be further substi- 
tuted by one or more of lower alkyl, — (CH 2 ) M -hydroxy, 
50 heterocycle and — C(0)R 26 , 

or R 24 and R 25 can combine to form a 5- to 6-membered 
heterocyclic ring having one or more heteroatoms selected 
from the group consisting of N, O, S. S(O) and S0 2 , said 5- 
to 6-membered heterocyclic ring may be optionally substi- 
55 tuted by lower alkyl. — (CH^)„-heterocycle. cycloalkyl, 
halo, — (CH->)„ — N R 2 R 27 . amino, — C(0)R 26 , — -NR 2e — C 
(0)0R 2 7 and — NR 26 — C(0)R 27 ; 

wherein R 26 and R 27 are independently selected from the 
group consisting of hydrogen, lower alkyl, — (CH 2 )„-cy- 
60 cloalkyl and — C(O)-— (CH 2 ), — OH; 

except that when Z is N and R 21 and R 22 are H and Aryl 
is m-chlorophenyl, R 23 is not piperazine: 
m is 0, 1 or 2; 
n is 0. 1, 2 or 3; 

65 p is 1 or 2; 

or a pharmaceutically acceptable salt thereof. 
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la preferred aspect of this embodiment, in the compound 
of Formula (6), R 23 is aryl or heteroaryl. 

In another preferred aspect of this embodiment, when Z is 
N, R 23 is not heteroalicyclic. 

In another embodiment, the invention provides a phar- 
maceutical composition comprising any of the inventive 
compounds described herein. In particular aspects of this 
embodiment, the pharmaceutical composition comprises a 
compound of formula 1, a compound of formula 2, a 
compound of formula 3. a compound of formula 4, a 
compound of formula 5, a compound of formula 6, or a 
pharmaceutically acceptable salt, hydrate or solvate thereof, 
including particular aspects thereof as described above. In 
other particular aspects of this embodiment, the pharmaceu- 
tical composition comprises a compound selected from the 
compounds shown in Table 1 , a compound selected from the 
compounds shown in Table 2, a compound selected from the 
compounds shown in Table 3, a compound selected from the 
compounds shown in Table 4, a compound selected from the 
compounds shown in Table 5, a compound selected from the 
compounds shown in Table 6, a compound selected from the 
compounds shown in Table 7, a compound selected from the 
compounds shown in Table 8, or a pharmaceutically accept- 
able salt, hydrate or solvate thereof. 

Preferred compounds of the invention include those hav- 
ing c-MET inhibitory activity as defined by any one or more 
of IC 50 , Ki, or percent inhibition. One skilled in the art can 
readily determine if a compound has such activity by 
carrying out the appropriate assay. In one embodiment, 
particularly preferred compounds have a c-MET IC 50 of less 
than 5 pM, or less than 2 pM, or less than 1 pM, or less than 
500 nM, or less than 400 nM, or less than 300 nM, or less 
than 200 nM, or less than 100 nM, or less than 50 nM. In 
another embodiment, particularly preferred compounds 
have a c-MET Ki of less than 5 pM or less than 2 pM, or less 
than 1 pM, or less than 500 nM, or less than 400 nM, or less 
than 300 nM, or less than 200 nM, or less than 100 nM, or 
less than 50 nM. In another embodiment, particularly pre- 
ferred compounds have a c-MET inhibition at 1 pM of at 
least 10% or at least 20% or at least 30% or at least 40% or 
at least 50% or at least 60% or at least 70% or at least 80% 
or at least 90%. 

In another embodiment, the invention provides a process 
of preparing the compound of Formula (6), comprising 

(i) brominating a compound of the formula (a): 

(a) 




NH 2 



to give a compound of formula (b): 
and 
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ii. reacting (b) with a boronic acid or ester derivative of 
the formula R 23 B(OR) 2 in the presence of a palladium 
catalyst; 

wherein R is hydrogen or an alcohol protecting group and 
5 Aryl, R 2i , R 22 , and R 23 are as defined defined above. 

In another embodiment, R 23 is aryl or heteroaryl. 

In another embodiment the invention provides a method 
of treating a subject suffering from a condition for which 
inhibition of Met receptor tyrosine kinase is indicated, 
to comprising administering to the subject a therapeutically 
effective amount of any of the inventive compounds 
described herein. 

The chemical formulae referred to herein may exhibit the 
phenomena of tautomerism and structural isomerism. This 
15 invention encompasses any tautomeric or structural isomeric 
form and mixtures thereof which possess the ability to 
modulate RTK, CTK and/or STK activity and is not limited 
to any one tautomeric or structural isomeric form. 

In addition, the formulae referred to herein may also 
20 exhibit stereoisomerism, in which such compounds may 
adopt an R or S configuration at chiral centers. Thus, this 
invention also encompasses any stereoisomeric form, their 
corresponding enantiomers (d- and I- or (+) and (-) isomers) 
and diastereomers thereof, and mixtures thereof, which 
25 possess the ability to modulate RTK, CTK and/or STK 
activity and is not limited to any one stereoisomeric form. 

In particular embodiments, the compound is chosen from 
the compounds in Tables 1-8. 

Another embodiment of the invention relates to a method 
30 of treating a subject suffering from a condition for which 
inhibition of protein kinase is indicated, comprising admin- 
istering to the subject a therapeutically effective amount of 
any of the inventive compounds described herein. 

Another aspect of this invention relates to a method for 
35 the modulation of the catalytic activity of a PK by contacting 
a PK with a compound of this invention or a physiologically 
acceptable salt thereof. 

A further aspect of this invention is that the modulation of 
the catalytic activity of PKs using a compound of this 
40 invention may be carried out in vitro or in vivo. 

A still further aspect of this invention is that the protein 
kinase whose catalytic activity is being modulated by a 
compound of this invention is selected from the group 
consisting of receptor protein tyrosine kinases, cellular 
45 tyrosine kinases and serine-threonine kinases. 

It is an aspect of this invention that the receptor tyrosine 
protein kinase whose catalytic activity is modulated by a 
compound of this invention is selected from the group 
consisting of EGF, HER2, HER3, HER4, IR, IGF-IR.^IRR, 
50 PDGFRa, PDGFRp, CSFIR, C-Kit. C-fins, FJk-lR, Flk-4, 
KDR/Flk-1, Flt-1, FGFR-1R. FGFR-2R. FGFR-3R, FGFR- 
4R, MET, DDR-1 and DDR-2. 

In addition, it is an aspect of this invention that the cellular 
tyrosine kinase w'hose catalytic activity is modulated by a 
55 compound of this invention is selected from the group 
consisting of Src, Frk, Btk. Csk, Abl. ZAP70, Fes/Fps, Fak, 
Jak, Ack, Yes, Fyn, Lyn, Lck, Blk, Hck, Fgr and Yrk. 

.Another aspect of this invention is that the serine- threo- 
nine protein kinase whose catalytic activity is modulated by 
60 a compound of this invention is selected from the group 
consisting of CDK2, Raf. NEK and BUB1. 

.Another aspect of this invention relates to a method for 
treating or preventing a protein kinase related disorder in an 
organism comprising administering a therapeutically effec- 
65 tive amount of any of the inventive compounds described 
herein to an organism, such as a mammal, particularly a 
human. 
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It is an aspect of this invention that the above-referenced 
protein kinase related disorder is selected from the group 
consisting of a receptor protein tyrosine kinase related 
disorder, a cellular tyrosine kinase disorder and a serine- 
threonine kinase related disorder. 5 

In yet another aspect of this invention, the above refer- 
enced protein kinase related disorder is selected from the 
group consisting of a Met related disorder, an AUR 2 related 
disorder, a ZC1 related disorder, a PDGFR related disorder, 
an IGFR related disorder and a flk related disorder. to 

The above referenced protein kinase related disorders 
include by way of example and not limitation, cancers such 
as lung cancer, NSCLC (non small cell lung cancer), bone 
cancer, pancreatic cancer, skin cancer, cancer of the head 
and neck, cutaneous or intraocular melanoma, uterine can- 15 
cer, ovarian cancer, rectal cancer, cancer of the anal region, 
stomach cancer, colon cancer, breast cancer, gynecologic 
tumors (e.g., uterine sarcomas, carcinoma of the fallopian 
tubes, carcinoma of the endometrium, carcinoma of the 
cervix, carcinoma of the vagina or carcinoma of the vulva), 20 
Hodgkin’s Disease, cancer of the esophagus, cancer of the 
small intestine, cancer of the endocrine system (e.g., cancer 
of the thyroid, parathyroid or adrenal glands), sarcomas of 
soft tissues, cancer of the urethra, cancer of the penis, 
prostate cancer, chronic or acute leukemia, solid tumors of 25 
childhood, lymphocytic lymphomas, cancer of the bladder, 
cancer of the kidney or ureter (e.g., renal cell carcinoma, 
carcinoma of the renal pelvis), pediatric malignancy, neo- 
plasms of the central nervous system (e.g., primary CNS 
lymphoma, spinal axis tumors, brain stem glioma or pitu- 30 
itary adenomas), cancers of the blood such as acute myeloid 
leukemia, chronic mueloid leukemia, etc, Barrett’s esopha- 
gus (pre-malignant syndrome), neoplastic cutaneous dis- 
ease, psoriasis, mycoses fiingoides and benign prostatic 
hypertrophy, diabetes related diseases such as diabetic ret- 35 
inopathy, retinal ischemia and retinal neovascularization, 
hepatic cirrhosis, cardiovascular disease such as atheroscle- 
rosis, immunological disease such as autoimmune disease 
and renal disease. Preferably, the disease is cancer such as 
acute myeloid leukemia and colorectal cancer. 40 

The above referenced protein kinase related disorder also 
includes disorders selected from the group consisting of 
diabetes, a hyper-proliferation disorder, hyperproliferative 
disorders of the kidney, von Hippel-Lindau disease, resteno- 
sis, fibrosis, psoriasis, osteoarthritis, rheumatoid arthritis, an 45 
inflammatory disorder and angiogenesis in yet another 
aspect of this invention. 

Additional disorders which may be treated or prevented 
using the compounds of this invention are immunological 
disorders such as autoimmune diseases (e.g., AIDS, lupus, 50 
etc.) and cardiovascular disorders such as atherosclerosis. 

It is an aspect of this invention that the protein kinase 
related disorder being treated or prevented by administration 
of a compound of this invention is a met kinase related 
disorder. 55 

The organism in which the protein kinase related disorder 
is being treated or prevented is a human being in yet another 
aspect of this invention. 

It is also an aspect of this invention that a compound 
described herein, or its salt, might be combined with other 60 
chemotherapeutic agents for the treatment of the diseases 
and disorders discussed above. For instance, a compound or 
salt of this invention might be combined with alkylating 
agents such as fluorouracil (5-FU) alone or in further com- 
bination with leukovorin: or other alkylating agents such as, 65 
without limitation, other pyrimidine analogs such as UFT, 
capecitabine, gemcitabine and cytarabine, the alkyl sul- 
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fo nates, e.g., busulfan (used in the treatment of chronic 
granulocytic leukemia), improsulfan and piposulfan; aziri- 
dines, e.g., benzodepa, carboquone, meturedepa and u re- 
el epa; ethyleneimines and methylmelamines, e.g., altre- 
tamine, triethylenemelamine, triethylenephosphoramide, 
trethylenethiophosphoramide and trimethylolmelamine; and 
the nitrogen mustards, e.g., chlorambucil (used in the treat- 
ment of chronic lymphocytic leukemia, primary macroglo- 
bulinemia and non-Hodgkin’s lymphoma), cyclophospha- 
mide (used in the treatment of Hodgkin’s disease, multiple 
myeloma, neuroblastoma, breast cancer, ovarian cancer, 
lung cancer, Wilm’s tumor and rhabdomyosarcoma), estra- 
mustine, ifosfamide. novembrichin, prednimustine and 
uracil mustard (used in the treatment of primary thromb- 
ocytosis, non-Hodgkin’s lymphoma, Hodgkin’s disease and 
ovarian cancer); and triazines. e.g., dacarbazine (used in the 
treatment of soft tissue sarcoma). 

Likewise a compound or salt of this invention might be 
expected to have a beneficial eifect in combination with 
other antimetabolite chemotherapeutic agents such as, with- 
out limitation, folic acid analogs, e.g. methotrexate (used in 
the treatment of acute lymphocytic leukemia, choriocarci- 
noma, mycosis ftmgiodes breast cancer, head and neck 
cancer and osteogenic sarcoma) and pteropterin; and the 
purine analogs such as mercaptopurine and thioguanine 
which find use in the treatment of acute granulocytic, acute 
lymphocytic and chronic granulocytic leukemias. 

A compound or salt of this invention might also be 
expected to prove efficacious in combination with natural 
product based chemotherapeutic agents such as, without 
limitation, the vinca alkaloids, e.g., vinblastin (used in the 
treatment of breast and testicular cancer), vincristine and 
vindesine; the epipodophylotoxins, e.g., etoposide and teni- 
poside, both of which are useful in the treatment of testicular 
cancer and Kaposi’s sarcoma; the antibiotic chemotherapeu- 
tic agents, e.g., daunorubicin, doxorubicin, epirubicin, mito- 
mycin (used to treat stomach, cervix, colon, breast, bladder 
and pancreatic cancer), dactinomycin, temozolomide, plica- 
mycin, bleomycin (used in the treatment of skin, esophagus 
and genitourinary tract cancer); and the enzymatic chemo- 
therapeutic agents such as L-asparaginase. 

In addition to the above, a compound or salt of this 
invention might be expected to have a beneficial effect used 
in combination with the platinum coordination complexes 
(cisplatin, etc.); substituted ureas such as hydroxyurea; 
methylhydrazine derivatives, e.g., procarbazine; adrenocor- 
tical suppressants, e.g., mitotane, aminoglutethimide; and 
hormone and hormone antagonists such as the adrenocorti- 
costeriods (e.g., prednisone), progestins (e.g., hydrox- 
vprogesterone caproate); estrogens (e.g., diethylstil- 
besterol); anticstrogens such as tamoxifen; androgens, e.g., 
testosterone propionate; and aromatase inhibitors (such as 
anastrozole. 

Finally, the combination of a compound of this invention 
might be expected to be particularly effective in combination 
with mitoxantrone or paclitaxel for the treatment of solid 
tumor cancers or leukemias such as, without limitation, 
acute myelogenous (non-lymphocytic) leukemia. 

The above method can be carried out in combination with 
a chemotherapeutic agent selected from the group consisting 
of mitotic inhibitors, alkylating agents, antimetabolites, cell 
cycle inhibitors, enzymes, topoisomerase inhibitors, biologi- 
cal response modifiers, anti -hormones, antiangiogenic 
agents such as MMP-2, MMP-9 and COX -2 inhibitors, and 
anti-androgens. 

Examples of useful COX-II inhibitors include VIOXX™. 
CELEBREX™ (alecoxib), valdecoxib, paracoxib, rofe- 
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coxib, and Cox 189. Examples of useful matrix metallopro- 
teinase inhibitors are described in WO 96/33172 (published 
Oct. 24, 1996), WO 96/27583 (published Mar. 7, 1996), 
European Patent Application No. 97304971.1 (filed Jul. 8, 

1997) , European Patent Application No. 99308617.2 (filed 5 
Oct. 29, 1999), WO 98/07697 (published Feb. 26, 1998), 
WO 98/03516 (published Jan. 29. 1998), WO 98/34918 
(published Aug. 13, 1998), WO 98/34915 (published Aug. 

13, 1998), WO 98/33768 (published Aug. 6, 1998), WO 
98/30566 (published Jul. 16, 1998), European Patent Pub- to 
lication 606,046 (published Jul. 13, 1994), European Patent 
Publication 931,788 (published Jul. 28, 1999), WO 
90/05719 (published May 31, 1990), WO 99/52910 (pub- 
lished Oct. 21, 1999), WO 99/52889 (published Oct. 21, 
1999), WO 99/29667 (published Jun. 17, 1999), PCT Inter- 15 
national Application No. PCT/IB98/01 113 (filed Jul. 21, 

1998) , European Patent Application No. 99302232.1 (filed 

Mar. 25, 1999), Great Britain patent application number 
9912961.1 (filed Jun. 3, 1999), U.S. Provisional Application 
No. 60/148,464 (filed Aug. 12, 1999), U.S. Pat. No. 5,863, 20 
949 (issued Jan. 26, 1999), U.S. Pat. No. 5,861,510 (issued 
Jan. 19, 1999), and European Patent Publication 780,386 
(published Jun. 25, 1997), all of which are incorporated 
herein in their entireties by reference. Preferred MMP-2 and 
MMP-9 inhibitors are those that have little or no activity 25 
inhibiting MMP-1. More preferred, are those that selectively 
inhibit MMP-2 and/or MMP-9 relative to the other matrix- 
metalloproteinases (i.e. MMP-1, MMP-3, MMP-4, MMP-5, 
MMP-6, MMP-7, MMP-8. MMP-10, MMP-1 1, MMP-12, 
and MMP-1 3). 30 

Some specific examples of MMP inhibitors useful in the 
present invention are AG-3340, RO 32-3555, RS 13-0830, 
and the compounds recited in the following list: 

3- [[4-(4-fluoro-phenoxy)-benzenesulfony 1] -( 1 -hydroxy - 
carbamoyl-cyclopentyl)-amino]-propionic acid; 3-exo-3-[4- 35 
(4-fluoro-phenoxy)-benzenesulfonylamino]-8-oxa-bicyclo 

[3.2.1] octane-3-carboxylic acid hydroxyamide; (2R, 3R) 

l-[4-(2-chloro-4-fluora-benzyloxy)-benzenesulfonyl]-3-hy- 
droxy-3-methyl-piperidine-2-carboxylic acid hydroxya- 
mide; 4-[4-(4-fluoro-phenoxy)-benzenesulfonylamino]-tet- 40 
rahydro-pyran-4-carboxylic acid hydroxyamide; 3-[[4-(4- 
fluoro-phenoxy)-benzenesulfonyl]-(l-hydroxycarbamoyl- 
cyclobutyl)-amino] -propionic acid; 4-[4-(4-chloro- 

phenoxy)-benzenesulfonylamino]-tetrahydro-pyran-4- 
carboxylic acid hydroxyamide: (R) 3-[4-(4-chloro- 45 

phenoxy)-benzenesulfonylamino]-tetrahydro-pyran-3- 
carboxylic acid hydroxyamide; (2R.3R) 1 -[4-(4-fIuoro-2- 
methyl-benzyloxy)-benzenesulfonyl]-3-hydroxy-3-methyl- 
piperidine-2-carboxylic acid hydroxyamide: 3-[[(4-(4- 

fluoro-phenoxy )-benzenesulfonyl] -( 1 -hydroxycarbamoy 1- 1 - 50 
methyl -ethyl) -amino] -propionic acid; 3-[[4-(4-fluoro- 

phenoxy)-benzenesulfonyl]-(4-hydnoxycarbamoyl- 
tctrahydro-pyran-4-yl)-amino]-propionic acid; 3-cxo-3-[4- 
(4-chloro-phenoxy)-benzenesulfonylamino]-8-oxa-bicyclo 

[3.2.1] octane-3-carboxy!ic acid hydroxyamide; 3-endo-3- 55 
[4-(4-fluoro-phenoxy)-benzenesulfonylamino]-8-oxa- 
bicyclo[3.2.1]octane-3-carboxylic acid hydroxyamide; and 
(R) 3-[4-(4-fluoro-phenoxy)-benzenesulfonylamino]-tet- 
rahydro-furan-3 -carboxylic acid hydroxyamide; and phar- 
maceutically acceptable salts and solvates of said com- 60 
pounds. 

Other anti -angiogenesis agents, including other COX-II 
inhibitors and other MMP inhibitors, can also be used in the 
present invention. 

A compound of the invention can also be used with signal 65 
transduction inhibitors, such as agents that can inhibit EGFR 
(epidermal growth factor receptor) responses, such as EGFR 
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antibodies. EGF antibodies, and molecules that are EGFR 
inhibitors; VEGF (vascular endothelial growth factor) 
inhibitors; and erbB2 receptor inhibitors, such as organic 
molecules or antibodies that bind to the erbB2 receptor, for 
example, HERCEPTIN© (Genentech, Inc. of South San 
Francisco, Calif., USA). EGFR inhibitors are described in, 
for example in WO 95/19970 (published Jul. 27. 1995), WO 
98/14451 (published Apr. 9, 1998). WO 98/02434 (pub- 
lished Jan. 22, 1998), and U.S. Pat. No. 5,747,498 (issued 
May 5, 1998), and such substances can be used in the present 
invention as described herein. 

EGFR-inhibiting agents include, but are not limited to, the 
monoclonal antibodies C225 and anti-EGFR 22Mab (Im- 
Clone Systems Incorporated of New York, N.Y., USA), the 
compounds ZD- 1839 (AstraZeneca), BIBX-1382 (Boe- 
hringer Ingelheim), MDX-447 (Medarex Inc. of Annandale, 
N.J., USA), and OLX-103 (Merck & Co. of Whitehouse 
Station, N.J., USA), VRCTC-310 (Ventech Research) and 
EGF fusion toxin (Seragen Inc. of Hopkinton, Mass.). 

These and other EGFR-inhibiting agents can be used in 
the present invention. 

VEGF inhibitors, for example 3-(2,4-Dimethylpyrrol-5- 
yl)methylene-2-indolinone, 5-(5-Fluoro-2-oxo-l ,2-dihydro- 
indol -3 -ylidenemethy l)-2, 4-dimethyl - 1 H-py rrole-3 -car- 
boxylic acid (2-diethylamino-ethyl)-amide, 3-[2,4- 
dimethyl-5-oxo-l ,2-dihydro indole-3 -ylidenemethyl)-l H- 
pyrrol-3-yl-propionic acid (Sugen Inc. of South San 
Francisco, Calif., USA), can also be combined with an 
inventive compound described herein. VEGF inhibitors are 
described in, for example in WO 99/24440, PCT Interna- 
tional Application PCT/IB99/00797 (filed May 3, 1999), in 
WO 95/21613, WO 99/61422 (published Dec. 2, 1999), U.S. 
Pat. No. 5,834,504 (issued Nov. 10, 1998), WO 01/60814, 
WO 02/04407, WO 98/50356, U.S. Pat. No. 5,883,113 
(issued Mar. 16, 1999), U.S. Pat. No. 5,886,020 (issued Mar. 
23, 1999), U.S. Pat. No. 5,792,783 (issued Aug. 11, 1998), 
WO 99/1034 9 (published Mar. 4, 1999). WO 97/32856 
(published Sep. 12, 1997), WO 97/22596 (published Jun. 26, 

1997) , WO 98/54093 (published Dec. 3. 1998), WO 
98/02438 (published Jan. 22, 1998), WO 99/16755 (pub- 
lished Apr. 8, 1999), and WO 98/02437 (published Jan. 22, 

1998) , all of which are incorporated herein in their entireties 
by reference. Other examples of some specific VEGF inhibi- 
tors useful in the present invention are IM862 (Cytran Inc. 
of Kirkland, Wash., USA); anti-VEGF monoclonal antibody 
of Genentech, Inc. of South San Francisco, Calif.; and 
angiozyme, a synthetic ribozyme from Ribozyme (Boulder, 
Colo.) and Chiron (Emeryville, Calif.). These and other 
VEGF inhibitors can be used in the present invention as 
described herein. 

ErbB2 receptor inhibitors, such as GW-282974 (Glaxo 
Wellcome pic), and the monoclonal antibodies AR-209 
(Aronex Pharmaceuticals Inc. of The Woodlands, Tex., USA) 
and 2B-1 (Chiron), can furthermore be combined with a 
compound any of the inventive compounds described 
herein, for example those indicated in WO 98/02434 (pub- 
lished Jan. 22. 1998), WO 99/35146 (published Jul. 15. 

1999) . WO 99/35132 (published Jul. 15. 1999), WO 
98/02437 (published Jan. 22, 1998), WO 97/13760 (pub- 
lished Apr. 17. 1997). WO 95/19970 (published Jul. 27. 
1995), U.S. Pat. No. 5,587,458 (issued Dec. 24, 1996), and 
U.S. Pat. No. 5.877.305 (issued Mar. 2. 1999), which are all 
hereby incorporated herein in their entireties by reference. 
ErbB2 receptor inhibitors useful in the present invention are 
also described in U.S. Provisional Application No. 60/117, 
341, filed Jan. 27, 1999. and in U.S. Provisional Application 
No. 60/117,346, filed Jan. 27, 1999, both of which are 
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incorporated in their entireties herein by reference. The 
erbB 2 receptor inhibitor compounds and substance 
described in the aforementioned PCT applications, U.S. 
patents, and U.S. provisional applications, as well as other 
compounds and substances that inhibit the erbB2 receptor, 5 
can be used with the inventive compounds described herein. 

Ihe inventive compounds described herein can also be 
used with other agents useful in treating cancer, including, 
but not limited to, agents capable of enhancing antitumor 
immune responses, such as CTLA4 (cytotoxic lymphocite to 
antigen 4) antibodies, and other agents capable of blocking 
CTLA4; and anti-proliferative agents such as other famesyl 
protein transferase inhibitors, for example the famesyl pro- 
tein transferase inhibitors described in the references cited in 
the “Background” section, of U.S. Pat. No. 6,258,824 Bl. 15 
Specific CTLA4 antibodies that can be used in the present 
invention include those described in U.S. Provisional Appli- 
cation 60/113.647 (filed Dec. 23, 1998) which is incorpo- 
rated by reference in its entirety, however other CTLA4 
antibodies can be used in the present invention. 20 

The above method can be also be carried out in combi- 
nation with radiation therapy, wherein the amount of the 
inventive compound in combination with the radiation 
therapy is effective in treating the above diseases. Tech- 
niques for administering radiation therapy are known in the 25 
art, and these techniques can be used in the combination 
therapy described herein. The administration of the com- 
pound of the invention in this combination therapy can be 
determined as described herein. 

Another aspect of the invention is directed to the use of 30 
any of the inventive compounds described herein in the 
preparation of a medicament, which is useful in the treat- 
ment of a disease mediated by abnormal Met kinase activity, 
such as cancer. 

35 

DETAILED DESCRIPTION 

Definitions 

The terms pyridine and pyrazine refer to the following ^ 
structures respectively: 




“Pharmaceutically acceptable salt” or “pharmaceutically 
acceptable salt thereof’ refer to those salts which retain the 50 
biological effectiveness and properties of the free bases and 
which are obtained by reaction with inorganic or organic 
acids, such as hydrochloric acid, hydrobromic acid, 
hydroiodic acid, sulfuric acid, nitric acid phosphoric acid, 
methanesulfonic acid, ethanesulfonic acid, p-toluene- 55 
sulfonic acid, salicylic acid, acetic acid, bcnzenesulfonic 
acid (besylate), benzoic acid, camphorsulfonic acid, citric 
acid, fumaric acid, gluconic acid, glutamic acid, isethionic 
acid, lactic acid, maleic acid, malic acid mandelic acid, 
mucic acid, pamoic acid, pantothenic acid, succinic acid, 60 
tartaric acid, and the like. 

A “pharmaceutical composition” refers to a mixture of 
one or more of the compounds described herein, or physi- 
ologically acceptable salts thereof, with other chemical 
components, such as physiologically acceptable carriers and 65 
excipients. The purpose of a pharmaceutical composition is 
to facilitate administration of a compound to an organism. 
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As used herein, a “physiologically acceptable carrier” 
refers to a carrier or diluent that does not cause significant 
irritation to an organism and does not abrogate the biological 
activity and properties of the administered compound. 

An “excipient” refers to an inert substance added to a 
pharmaceutical composition to further facilitate administra- 
tion of a compound. Examples, without limitation, of excipi- 
ents include calcium carbonate, calcium phosphate, various 
sugars and types of starch, cellulose derivatives (including 
microcrystalline cellulose), gelatin, vegetable oils, polyeth- 
ylene glycols, diluents, granulating agents, lubricants, bind- 
ers, disintegrating agents, and the like. 

Compounds that have the same molecular formula but 
differ in the nature or sequence of bonding of their atoms or 
arrangements of their atoms in space are termed “isomers.” 
Isomers that differ in the arrangement of their atoms in space 
are termed “stereoisomers”. Stereoisomers that are not mir- 
ror images of one another are termed “diastereomers” and 
those that are non-superimposable mirror images of each 
other are termed “enantiomers”. When a compound has an 
asymmetric center, for example, it is bonded to four different 
groups, a pair of enantiomers is possible. An enantiomer can 
be characterized by the absolute configuration of its asym- 
metric center and is described by the R- and S-sequencing 
rules of Cahn and Prelog, or by the manner in which the 
molecule rotates the plane of polarized light and designated 
as dextrorotatory or levorotatory (i.e., as (+) or (-)- isomers 
respectively). A chiral compound can exist as either indi- 
vidual enantiomer or as a mixture thereof. A mixture con- 
taining equal proportions of the enantiomers is called a 
“racemic mixture”. 

The compounds of this invention may possess one or 
more asymmetric centers; such compounds can therefore be 
produced as individual (R)- or (S)-stereoisomers or as 
mixtures thereof. Unless indicated otherwise, the description 
or naming of a particular compound in the specification and 
claims is intended to include both individual enantiomers 
and mixtures, racemic or otherwise, thereof The methods 
for the determination of stereochemistry and the separation 
of stereoisomers are well-known in the art (see discussion in 
Chapter 4 of “Advanced Organic Chemistry”, 4th edition J. 
March, John Wiley and Sons, New York, 1992). 

The inventive compounds herein may exhibit the phe- 
nomena of tautomerism and structural isomerism. This 
invention encompasses any tautomeric or structural isomeric 
form and mixtures thereof which possess the ability to 
modulate RTK, CTK and/or STK activity and is not limited 
to any one tautomeric or structural isomeric form. 

It is contemplated that an inventive compound as 
described herein would be metabolized by enzymes in the 
body of the organism such as human being to generate a 
metabolite that can modulate the activity of the protein 
kinases. Such metabolites are within the scope of the present 
invention. 

As used herein, “PK” refers to receptor protein tyrosine 
kinase (RTKs), non-receptor or “cellular” tyrosine kinase 
(CTKs) and serine-threonine kinases (STKs). 

The term “method” refers to manners, means, techniques 
and procedures for accomplishing a given task including, 
but not limited to. those manners, means, techniques and 
procedures either known to, or readily developed from 
known manners, means, techniques and procedures by, 
practitioners of the chemical, pharmaceutical, biological, 
biochemical and medical arts. 

As used herein, the term “modulation” or “modulating” 
refers to the alteration of the catalytic activity of RTKs, 
CTKs and STKs. In particular, modulating refers to the 
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activation of the catalytic activity of RTKs, CTKs and STKs, 
preferably the activation or inhibition of the catalytic activ- 
ity of RTKs. CTKs and STKs, depending on the concentra- 
tion of the compound or salt to which the RTK, CTK or STK 
is exposed or, more preferably, the inhibition of the catalytic 
activity of RTKs, CTKs and STKs. 

The term “catalytic activity” as used herein refers to the 
rale of phosphorylation of tyrosine under the influence, 
direct or indirect, of RTKs and/or CTKs or the phosphory- 
lation of serine and threonine under the influence, direct or 
indirect, of STKs. 

The term “contacting” as used herein refers to bringing a 
compound of this invention and a target FK together in such 
a manner that the compound can affect the catalytic activity 
of the PK, either directly, i.e., by interacting with the kinase 
itself, or indirectly, i.e., by interacting with another molecule 
on which the catalytic activity of the kinase is dependent. 
Such “contacting” can be accomplished in vitro, i.e., in a test 
tube, a petri dish or the like. In a test tube, contacting may 
involve only a compound and a PK of interest or it may 
involve whole cells. Cells may also be maintained or grown 
in cell culture dishes and contacted with a compound in that 
environment. In this context, the ability of a particular 
compound to affect a PK related disorder, i.e., the IC 50 of the 
compound, defined below, can be determined before use of 
the compounds in vivo with more complex living organisms 
is attempted. For cells outside the organism, multiple meth- 
ods exist, and are well-known to those skilled in the art, to 
get the PKs in contact with the compounds including, but not 
limited to, direct cell microinjection and numerous trans- 
membrane carrier techniques. 

“In vitro” refers to procedures performed in an artificial 
environment such as, e.g., without limitation, in a test tube 
or culture medium. The skilled artisan will understand that, 
for example, an isolated PK may be contacted with a 
modulator in an in vitro environment. Alternatively, an 
isolated cell may be contacted with a modulator in an in vitro 
environment. 

As used herein, “in vivo” refers to procedures performed 
within a living organism such as, without limitation, a 
mouse, rat, rabbit, ungulate, bovine, equine, porcine, canine, 
feline, primate, or human. 

As used herein, “PK related disorder,” “PK driven disor- 
der,” and “abnormal PK activity” all refer to a condition 
characterized by inappropriate, i.e., under or, more com- 
monly, over, PK catalytic activity, where the particular PK 
can be an RTK, a CTK or an STK. Inappropriate catalytic 
activity can arise as the result of either (1 ) PK expression in 
cells which normally do not express PKs, (2) increased PK 
expression leading to unwanted cell proliferation, differen- 
tiation and/or growth, or, (3) decreased PK expression 
leading to unwanted reductions in cell proliferation, differ- 
entiation and/or growth. Over-activity of a PK refers to 
either amplification of the gene encoding a particular PK or 
production of a level of PK activity which can correlate with 
a cell proliferation, differentiation and/or growth disorder 
(that is, as the level of the PK increases, the severity of one 
or more of the symptoms of the cellular disorder increases). 
Under-activity is, of course, the converse, wherein the 
severity of one or more symptoms of a cellular disorder 
increase as the level of the PK activity decreases. 

As used herein, the terms “prevent”, “preventing” and 
“prevention” refer to a method for barring an organism from 
acquiring a PK related disorder in the first place. 

As used herein, the terms “treat”, “treating” and “treat- 
ment” refer to a method of alleviating or abrogating a PK 
mediated cellular disorder and/or its attendant symptoms. 
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With regard particularly to cancer, these terms simply mean 
that the life expectancy of an individual affected with a 
cancer will be increased or that one or more of the symptoms 
of the disease will be reduced. 

5 The term “organism” refers to any living entity comprised 
of at least one cell. A living organism can be as simple as, 
for example, a single eukaryotic cell or as complex as a 
mammal. In a preferred aspect, the organism is a mammal. 
In a particularly preferred aspect, the mammal is a human 
to being. 

The term “therapeutically effective amount” as used 
herein refers to that amount of the compound being admin- 
istered which will relieve to some extent one or more of the 
symptoms of the disorder being treated. In reference to the 
15 treatment of cancer, a therapeutically effective amount refers 
to that amount which has die effect of (1) reducing the size 
of the tumor, (2) inhibiting (that is, slowing to some extent, 
preferably stopping) tumor metastasis. (3) inhibiting to some 
extent (that is, slowing to some extent, preferably stopping) 
20 tumor growth, and/or, (4) relieving to some extent (or, 
preferably, eliminating) one or more symptoms associated 
with the cancer. 

By “monitoring” is meant observing or detecting the 
effect of contacting a compound with a cell expressing a 
25 particular PK. The observed or detected effect can be a 
change in cell phenotype, in the catalytic activity of a PK or 
a change in the interaction of a PK with a natural binding 
partner. Techniques for observing or detecting such effects 
are well-known in the art. For example, the catalytic activity 
30 of a PK may be observed by determining the rate or amount 
of phosphorylation of a target molecule. 

Reference to compounds of the invention includes phar- 
maceutically acceptable salts, solvates and hydrates thereof. 
35 “Cell phenotype’Tefers to the outward appearance of a 
cell or tissue or the biological function of the cell or tissue. 
Examples, without limitation, of a cell phenotype are cell 
size, cell growth, cell proliferation, cell differentiation, cell 
survival, apoptosis, and nutrient uptake and use. Such phe- 
notypic characteristics are measurable by techniques well- 
known in the art. 

A “natural binding partner” refers to a polypeptide that 
binds to a particular PK in a cell. Natural binding partners 
can play a role in propagating a signal in a PK-mediated 
45 signal transduction process. A change in the interaction of 
the natural binding partner with the PK can manifest itself as 
an increased or decreased concentration of the PK/natural 
binding partner complex and, as a result, in an observable 
change in the ability of the PK to mediate signal transduc- 

50 li0n - 

As used herein, “administer” or “administration” refers to 
the delivery of a compound or salt of the present invention 
or of a pharmaceutical composition containing a compound 
or salt of this invention to an organism for the purpose of 
55 prevention or treatment of a PK-related disorder. 

A “pharmaceutical composition” refers to a mixture of 
one or more of the compounds described herein, or phar- 
maceutically acceptable salts or prodrugs thereof, with other 
chemical components, such as pharmaceutically acceptable 
60 excipients. The purpose of a pharmaceutical composition is 
to facilitate administration of a compound to an organism. 

“Pharmaceutically acceptable excipient” refers to an inert 
substance added to a pharmaceutical composition to further 
facilitate administration of a compound. Examples, without 
65 limitation, of excipients include calcium carbonate, calcium 
phosphate, various sugars and types of starch, cellulose 
derivatives, gelatin, vegetable oils and polyethylene glycols. 




US 7,230,098 B2 



51 

“Pharmaceutically acceptable salt” refers to those salts 
which retain the biological effectiveness and properties of 
the parent compound. Such salts include: 

(1) acid addition salt which is obtained by reaction of the 
free base of the parent compound with inorganic acids such 5 
as hydrochloric acid, hydrobromic acid, nitric acid, phos- 
phoric acid, sulfuric acid, and perchloric acid and the like, 
or with organic acids such as acetic acid, oxalic acid, (D) or 
(L) malic acid, maleic acid, methanesulfonic acid, ethane- 
sulfonic acid, p-toluenesulfonic acid, salicylic acid, tartaric 10 
acid, citric acid, succinic acid or malonic acid and the like, 
preferably hydrochloric acid or (L)-malic acid; and 

(2) salts formed when an acidic proton present in the 
parent compound either is replaced by a metal ion, e.g., an 
alkali metal ion, an alkaline earth ion, or an aluminum ion; 15 
or coordinates with an organic base such as ethanolamine, 
diethanolamine, triethanolamine, tromethamine. N-methyl- 
glucamine, and the like. 

The inventive compounds described herein may also act 
as a prodrug. A “prodrug” refers to an agent, which is 20 
converted into the parent drug in vivo. Prodrugs are often 
useful because, in some situations, they may be easier to 
administer than the parent drug. They may, for instance, be 
bioavailable by oral administration whereas the parent drug 
is not. The prodrug may also have improved solubility in 25 
pharmaceutical compositions over the parent drug. 

Indications 

The PKs whose catalytic activity is modulated by the 
compounds of this invention include protein tyrosine 30 
kinases of which there are two types, receptor tyrosine 
kinases (RTKS) and cellular tyrosine kinases (CTKs), and 
serine-threonine kinases (STKs). RTK mediated signal 
transduction, is initiated by extracellular interaction with a 
specific growth factor (ligand), followed by receptor dimer- 35 
ization, transient stimulation of the intrinsic protein tyrosine 
kinase activity and phosphorylation. Binding sites are 
thereby created for intracellular signal transduction mol- 
ecules and lead to the formation of complexes with a 
spectrum of cytoplasmic signaling molecules that facilitate 40 
the appropriate cellular response (e.g.. cell division, meta- 
bolic effects on the extracellular microenvironment, etc.). 
See, Schlessinger and Ullrich, Neuron. 9:303-391 (1992). 

It has been shown that tyrosine phosphorylation sites on 
growth factor receptors function as high-affinity binding 45 
sites for SH2 (src homology) domains of signaling mol- 
ecules. Fantl et al., Cell, 69:413-423 (1992). Songyang et 
al., Mol. Cell. Biol. f 14:2777-2785 (1994). Songyang et a)., 
Cell 72:767-778 (1993), and Koch et al., Science, 252: 
668-678 (1991). Several intracellular substrate proteins that 50 
associate with RTKs have been identified. They may be 
divided into two principal groups: (1) substrates that have a 
catalytic domain, and (2) substrates which lack such domain 
but which serve as adapters and associate with catalytically 
active molecules. Songyang ct al.. Cell, 72:767-778 (1993). 55 
The specificity of the interactions between receptors and 
SH2 domains of their substrates is determined by the amino 
acid residues immediately surrounding the phosphorylated 
tyrosine residue. Differences in the binding affinities 
between SH2 domains and the amino acid sequences sur- 60 
rounding the phosphotyrosine residues on particular recep- 
tors are consistent with the observed differences in their 
substrate phosphorylation profiles. Songyang et al.. Cell, 
72:767-778 (1993). These observations suggest that the 
function of each RTK is determined not only by its pattern 65 
of expression and ligand availability but also by the array of 
downstream signal transduction pathways that are activated 



52 

by a particular receptor. Thus, phosphorylation provides an 
important regulatory step which determines the selectivity of 
signaling pathways recruited by specific growth factor 
receptors, as well as differentiation factor receptors. 

STKs, being primarily cytosolic, affect the internal bio- 
chemistry of the cell, often as a down-line response to a PTK 
event. STKs have been implicated in the signaling process 
which initiates DNA synthesis and subsequent mitosis lead- 
ing to cell proliferation. 

Thus, PK signal transduction results in, among other 
responses, ceil proliferation, differentiation, growth and 
metabolism. Abnormal cell proliferation may result in a 
wide array of disorders and diseases, including the devel- 
opment of neoplasia such as carcinoma, sarcoma, glioblas- 
toma and hemangioma, disorders such as leukemia, psoria- 
sis, arteriosclerosis, arthritis and diabetic retinopathy and 
other disorders related to uncontrolled angiogenesis and/or 
vasculogenesis. 

A precise understanding of the mechanism by which the 
compounds of the invention, in particular, the compounds 
generated in vivo from the compounds of the invention, 
inhibit PKs is not required in order to practice the present 
invention. However, while not hereby being bound to any 
particular mechanism or theory, it is believed that the 
compounds interact with the amino acids in the catalytic 
region of PKs. PKs typically possess a bi-lobate structure 
wherein ATP appears to bind in the cleft between the two 
lobes in a region where the amino acids are conserved 
among PKs. Inhibitors of PKs are believed to bind by 
non-covalent interactions such as hydrogen bonding, van der 
Waals forces and ionic interactions in the same general 
region where the aforesaid ATP binds to the PKs. More 
specifically, it is thought that the compounds of this inven- 
tion binds in the general space normally occupied by the 
adenine ring of ATP. 

In another aspect, the protein kinase, the catalytic activity 
of which is modulated by contact with a compound of this 
invention, is a protein tyrosine kinase, more particularly, a 
receptor protein tyrosine kinase. Among the receptor protein 
tyrosine kinases whose catalytic activity can be modulated 
with a compound of this invention, or salt thereof, are, 
without limitation, selected from the group consisting of 
Met, Flk, FGFR, PDGFR. HER, IR, IGF, IRR, CSFIR, 
C-Kit, C-frns, fit. In a preferred aspect, the receptor protein 
tyrosine kinase whose catalytic activity can be modulated 
with a compound of this invention, or salt thereof. 

The protein tyrosine kinase whose catalytic activity is 
modulated by contact with a compound of this invention, or 
a salt thereof, can also be a non-receptor or cellular protein 
tyrosine kinase (CTK). Thus, the catalytic activity of CTKs 
such as, without limitation. Src, Frk, Btk, Csk, Abl, ZAP70, 
Fes, Fps, Fak, Jak, Ack, Yes, Fyn, Lyn, Lck, Blk, Hck, Fgr, 
Aur2 and Yrk may be modulated by contact with a com- 
pound or salt of this invention. 

Still another group of PKs which may have their catalytic 
activity modulated by contact with a compound of this 
invention are the serine-threonine protein kinases such as, 
without limitation. CDK2. Raf. NEK (including NEK 4a. 
NEK 4b, NEK 5 and NEK 6) and BUB1 . 

In another aspect, this invention relates to a method for 
treating or preventing a PK related disorder by administering 
a therapeutically effective amount of a compound of this 
invention, or a salt thereof, to an organism. 

It is also an aspect of this invention that a pharmaceutical 
composition containing a compound of this invention, or a 
salt thereof, is administered to an organism for the purpose 
of preventing or treating a PK related disorder. 
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This invention is therefore directed to compounds that 
modulate PK signal transduction by affecting the enzymatic 
activity of RTKs, CTKs and/or STKs, thereby interfering 
with the signals transduced by such proteins. More particu- 
larly, the present invention is directed to compounds which 
modulate RTK, CTK and/or STK mediated signal transduc- 
tion pathways as a therapeutic approach to cure many kinds 
of solid tumors, including but not limited to carcinomas, 
sarcomas including Kaposi’s sarcoma, crythroblastoma, 
glioblastoma, meningioma, astrocytoma, melanoma and 
myoblastoma cancers such as lung cancer, NSCLC (non 
small cell ling cancer), bone cancer, pancreatic cancer, skin 
cancer, cancer of the head and neck, cutaneous or intraocular 
melanoma, uterine cancer, ovarian cancer, rectal cancer, 
cancer of the anal region, stomach cancer, colon cancer, 
breast cancer, gynecologic tumors (e.g., uterine sarcomas, 
carcinoma of the fallopian tubes, carcinoma of the 
endometrium, carcinoma of the cervix, carcinoma of the 
vagina or carcinoma of the vulva), Hodgkin’s Disease, 
cancer of the esophagus, cancer of the small intestine, cancer 
of the endocrine system (e.g., cancer of the thyroid, par- 
athyroid or adrenal glands), sarcomas of soft tissues, cancer 
of the urethra, cancer of the penis, prostate cancer, chronic 
or acute leukemia, solid tumors of childhood, lynphocytic 
lymphomas, cancer of the bladder, cancer of the kidney or 
ureter (e.g., renal cell carcinoma, carcinoma of the renal 
pelvis), pediatric malignancy, neoplasms of the central ner- 
vous system (e.g., primary CNS lymphoma, spinal axis 
tumors, brain stem glioma or pituitary adenomas), cancers of 
the bloodsuch as acute myeloid leukemia, chronic mueloid 
leukemia, etc, Barrett’s esophagus (pre-malignant syn- 
drome), neoplastic cutaneous disease, psoriasis, mycoses 
fungoides and benign prostatic hypertrophy, diabetes related 
diseases such as diabetic retinopathy, retinal ischemia and 
retinal neovascularization, hepatic cirrhosis, cardiovascular 
disease such as atherosclerosis, immunological disease such 
as autoimmune disease and renal disease. Preferably, the 
disease is cancer such as acute myeloid leukemia and 
colorectal cancer. 

Further examples, without limitation, of the types of 
disorders related to inappropriate PK activity that the com- 
pounds described herein may be useful in preventing, treat- 
ing and studying, are cell proliferative disorders, fibrotic 
disorders, metabolic disorders and infectious diseases. 

Cell proliferative disorders, which may be prevented, 
treated or further studied by the present invention include 
cancer, blood vessel proliferative disorders and mesangial 
cell proliferative disorders. 

Blood vessel proliferative disorders refer to disorders 
related to abnormal vasculogenesis (blood vessel formation) 
and angiogenesis (spreading of blood vessels). While vas- 
culogenesis and angiogenesis play important roles in a 
variety of normal physiological processes such as embryonic 
development, corpus luteum formation, wound healing and 
organ regeneration, they also play a pivotal role in cancer 
development where they result in the formation of new 
capillaries needed to keep a tumor alive. Other examples of 
blood vessel proliferation disorders include arthritis, where 
new capillary blood vessels invade the joint and destroy 
cartilage, and ocular diseases, like diabetic retinopathy, 
where new capillaries in the retina invade the vitreous, bleed 
and cause blindness. 

Normal vasculogenesis and angiogenesis play important 
roles in a variety of physiological processes such as embry- 
onic development, wound healing, organ regeneration and 
female reproductive processes such as follicle development 
in the corpus luteum during ovulation and placental growth 
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after pregnancy. Folkman & Shing, J . Biological Chem., 
267(1 6): 1093 1-1 0934 (1992). Uncontrolled vasculogenesis 
and/or angiogenesis has been associated with diseases such 
as diabetes as well as with malignant solid tumors that rely 
5 on vascularization for growth. Klagsbum & Soker, Current 
Biology, 3(10):699-702 (1993); Folkham, J. Natl. Cancer 
Inst., 82:4-6 (1991); Weidner, ct al.. New Engl. J. Med., 
324:1-5 (1991). 

As presently understood, the role of VEGF in endothelial 
10 cell proliferation and migration during angiogenesis and 
vasculogenesis indicates an important role for the KDR/ 
FLK-1 receptor in these processes. Diseases such as diabetes 
mellitus (Folkman, 198, in XI th Congress of Thrombosis 
and Haemostasis (Verstraeta, et al., eds.), pp. 583-596, 
15 Leuven University Press, Leuven) and arthritis, as well as 
malignant tumor growth may result from uncontrolled 
angiogenesis. See e.g., Folkman, N. Engl. J. Med., 285: 
1182-1186 (1971). The receptors to which VEGF specifi- 
cally binds are an important and powerful therapeutic target 
20 for the regulation and modulation of vasculogenesis and/or 
angiogenesis and a variety of severe diseases which involve 
abnormal cellular growth caused by such processes. Plow- 
man, et al., DN&P, 7(6):334-339 (1994). More particularly, 
the KDR/FLK-1 receptor’s highly specific role in neovas- 
25 cularization make it a choice target for therapeutic 
approaches to the treatment of cancer and other diseases 
which involve the uncontrolled formation of blood vessels. 

Thus, one aspect of the present invention relates to 
compounds capable of regulating and/or modulating 
30 tyrosine kinase signal transduction including KDR/FLK-1 
receptor signal transduction in order to inhibit or promote 
angiogenesis and/or vasculogenesis, that is, compounds that 
inhibit, prevent, or interfere with the signal transduced by 
KDR/FLK-1 when activated by ligands such as VEGF. 
35 Although it is believed that the compounds of the present 
invention act on a receptor or other component along the 
tyrosine kinase signal transduction pathway, they may also 
act directly on the tumor cells that result from uncontrolled 
angiogenesis. 

Thus, in one aspect, this invention is directed to com- 
pounds that regulate, modulate and/or inhibit vasculogenesis 
and/or angiogenesis by affecting the enzymatic activity of 
the KDR/FLK-1 receptor and interfering with the signal 
45 transduced by KDR/FLK-1. In another aspect, the present 
invention is directed to compounds which regulate, modu- 
late and/or inhibit the KDR/FLK-1 mediated signal trans- 
duction pathway as a therapeutic approach to the treatment 
of many kinds of solid tumors including, but not limited to; 
50 glioblastoma, melanoma and Kaposi’s sarcoma, and ova- 
rian, lung, mammary, prostate, pancreatic, colon and epi- 
dermoid carcinoma. In addition, data suggest the adminis- 
tration of compounds which inhibit the KDR/Flk-1 mediated 
signal transduction pathway may also be used in the treat- 
55 ment of hemangioma, restenosis and diabetic retinopathy. 

A further aspect of this invention relates to the inhibition 
of vasculogenesis and angiogenesis by other receptor- me- 
diated pathways, including the pathway comprising the flt-I 
receptor. 

60 Receptor tyrosine kinase mediated signal transduction is 
initiated by extracellular interaction with a specific growth 
factor (ligand), followed by receptor dimerization, transient 
stimulation of the intrinsic protein tyrosine kinase activity 
and autophosphorylation. Binding sites are thereby created 
65 for intracellular signal transduction molecules which leads 
to the formation of complexes with a spectrum of cytoplas- 
mic signaling molecules that facilitate the appropriate cel- 
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lular response, e.g., cell division and metabolic effects to the 
extracellular microenvironment. See, Schlessinger and Ull- 
rich, Neuron, 9:1-20 (1992). 

The close homology of the intracellular regions of KDR/ 
FLK-1 with that of the PDGF-p receptor (50.3% homology) 
and/or the related fit-1 receptor indicates the induction of 
overlapping signal transduction pathways. For example, for 
the PDGF-P receptor, members of the sic family (Twamley 
ct al., Proc. Natl. Acad . Sci. USA , 90:7696-7700 (1993)), 
phosphatidylinositol-3 , -kinase (Hu et al., Mol. Cell. Biol., 
12:981-990 (1992), phospholipase cy (Kashishian & Coo- 
per, Mol. Cell. Biol., 4:49-51 (1993)), ras-GTPase-activat- 
ing protein, (Kashishian et al., EM BO J., 11:1373-1382 
(1992), PTP-ID/syp (Kazlauskas et al., Proc. Natl. Acad. 
Sci. USA, 90:6939-6943 (1993)), Grb2 (Arvidsson et al., 
Mol. Cell. Biol., 14:6715-6726 (1994)), and the adapter 
molecules She and Nek (Nishimura et al., Mol. Cell. Biol., 
13:6889-6896 (1993)), have been shown to bind to regions 
involving different autophosphorylation sites. See generally, 
Claesson- Welsh, Prog. Growth Factor Res., 5:37-54(1994). 
Thus, it is likely that signal transduction pathways activated 
bv KDR/FLK-1 include the ras pathway (Rozakis et al., 
Nature, 360:689-692 (1992)), the PI-3’-kinase, the src- 
mediated and the plcy-mediated pathways. Each of these 
pathways may play a critical role in the angiogenic and/or 
vasculogenic effect of KDR/FLK-1 in endothelial cells. 
Consequently, a still further aspect of this invention relates 
to the use of the organic compounds described herein to 
modulate angiogenesis and vasculogenesis as such pro- 
cesses are controlled by these pathways. 

Conversely, disorders related to the shrinkage, contraction 
or closing of blood vessels, such as restenosis, are also 
implicated and may be treated or prevented by the methods 
of this invention. 

Fibrotic disorders refer to the abnormal formation of 
extracellular matrices. Examples of fibrotic disorders 
include hepatic cirrhosis and mesangial cell proliferative 
disorders. Hepatic cirrhosis is characterized by the increase 
in extracellular matrix constituents resulting in the formation 
of a hepatic scar. An increased extracellular matrix resulting 
in a hepatic scar can also be caused by a viral infection such 
as hepatitis. Lipocytes appear to play a major role in hepatic 
cirrhosis. Other fibrotic disorders implicated include athero- 
sclerosis. 

Mesangial cell proliferative disorders refer to disorders 
brought about by abnormal proliferation of mesangial cells. 
Mesangial proliferative disorders include various human 
renal diseases such as glomerulonephritis, diabetic nephr- 
opathy and malignant nephrosclerosis as well as such dis- 
orders as thrombotic microangiopathy syndromes, trans- 
plant rejection, and glomerulopathies. The RTK PDGFR has 
been implicated in the maintenance of mesangial cell pro- 
liferation. Floege et al., Kidnev International. 43:47S-54S 
(1993). 

Many cancers are cell proliferative disorders and, as noted 
previously, PKs have been associated with cell proliferative 
disorders. Thus, it is not surprising that PKs such as, for 
example, members of the RTK family have been associated 
with the development of cancer. Some of these receptors, 
like EGFR (Tuzi et al., Br. J. Cancer, 63:227-233 (1991), 
Torp et al., APMIS. 100:713-719 (1992)) HER2/neu (Sla- 
mon et al.. Science, 244:707-712 (1989)) and PDGF-R 
(Kumabe et al., Oncogene, 7:627-633 (1992)) are over- 
expressed in many tumors and/or persistently activated by 
autocrine loops. In fact, in the most common and severe 
cancers these receptor over-expressions (Akbasak and 
Suner-Akbasak et al., J. Neurol. Sci., 1 1 1 : 11 9-1 33 (1 992), 
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Dickson et al., Cancer Treatment Res., 61:249-273 (1992), 
Korc et al., J. Clin. Invest., 90:1352-1360 (1992)) and 
autocrine loops (Lee and Donoghue, J. Cell. Biol., 118: 
1057-1070 (1992), Korc et al., supra, Akbasak and Suner- 
5 .Akbasak et al., supra) have been demonstrated. For example, 
EGFR has been associated with squamous cell carcinoma, 
astrocytoma, glioblastoma, head and neck cancer, lung can- 
cer and bladder cancer. HER2 has been associated with 
breast, ovarian, gastric, lung, pancreas and bladder cancer. 
10 PDGFR has been associated with glioblastoma and mela- 
noma as well as lung, ovarian and prostate cancer. The RTK 
c-met has also been associated with malignant tumor for- 
mation. For example, c-met has been associated with, 
among other cancers, colorectal, thyroid, pancreatic, gastric 
15 and hepatocellular carcinomas and lymphomas. Addition- 
ally c-met has been linked to leukemia. Over-expression of 
the c-met gene has also been detected in patients with 
Hodgkins disease and Burkitts disease. 

1GF-R, in addition to being implicated in nutritional 
20 support and in type-II diabetes, has also been associated with 
several types of cancers. For example, IGF-I has been 
implicated as an autocrine growth stimulator for several 
tumor types, e.g. human breast cancer carcinoma cells 
(Arteaga et al., J. Clin. Invest, 84:1418-1423 (1989)) and 
25 small lung tumor cells (Macauley et al., Cancer Res., 
50:2511-2517 (1990)). In addition, IGF-1, while integrally 
involved in the normal growth and differentiation of the 
nervous system, also appears to be an autocrine stimulator of 
human gliomas. Sandberg-Nordqvist et al., Cancer Res., 
30 53:2475-2478 (1993). The importance of IGF-R and its 
ligands in cell proliferation is further supported by the fact 
that many cell types in culture (fibroblasts, epithelial cells, 
smooth muscle cells, T-lymphocytes, myeloid cells, chon- 
drocytes and osteoblasts (the stem cells of the bone mar- 
35 row)) are stimulated to grow by IGF-1. Goldring and Gold- 
ring, Eukaryotic Gene Expression , 1:301-326 (1991). In a 
series of recent publications, Baseiga suggests that IGF-R 
plays a central role in the mechanism of transformation and, 
as such, could be a preferred target for therapeutic interven- 
40 tions for a broad spectrum of human malignancies. Baserga, 
Cancer Res.. 55:249-252 (1995), Baserga, Cell, 79:927-930 
(1994), Coppola et al., Mol. Cell. Biol., 14:4588^1595 
(1994). 

STKs have been implicated in many types of cancer 
45 including, notably, breast cancer (Cance, et al., Int. J. 
Cancer 54:571-77 (1993)). 

The association between abnormal PK activity and dis- 
ease is not restricted to cancer. For example, RTKs have 
been associated with diseases such as psoriasis, diabetes 
50 mellitus, endometriosis, angiogenesis, atheromatous plaque 
development, Alzheimer’s disease, von Hippel-Lindau dis- 
ease, epidermal hyperproliferation, neurodegenerative dis- 
eases, age-related macular degeneration and hemangiomas. 
For example, EGFR has been indicated in corneal and 
55 dermal wound healing. Defects in Insulin-R and IGF-1 R are 
indicated in lype-II diabetes mellitus. A more complete 
correlation between specific RTKs and their therapeutic 
indications is set forth in Plowman et al.. DN&P. 7:334-339 
(1994). 

60 As noted previously, not only RTKs but CTKs including, 
but not limited to, sre, abl. fps, yes, fyn, lyn, lek, bik, hek, 
igr, AUR 1 , AUR 2 and yrk (reviewed by Bolen et at. FASEB 
J., 6:3403-3409 (1992)) are involved in the proliferative and 
metabolic signal transduction pathway and thus could be 
65 expected, and have been shown, to be involved in many 
PTK-mediated disorders to which the present invention is 
directed. For example, mutated sre (v-src) has been shown 
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to be an oncoprotein (pp60 v * snr ) in chicken. Moreover, its 
cellular homolog, the proto-oncogene pp60 c -sc transmits 
oncogenic signals of many receptors. Over-expression ot 
EGFR or HER2/neu in tumors leads to the constitutive 
activation of sc which is characteristic of malignant 
cells but absent in normal cells. On the other hand, mice 
deficient in the expression of c-src exhibit an osteopetrotic 
phenotype, indicating a key participation of c-src in osteo- 
clast function and a possible involvement in related disor- 
ders. 

Similarly, Zap70 has been implicated in T-cell signaling 
which may relate to autoimmune disorders. 

STKs have been associated with inflammation, autoim- 
mune disease, immunoresponses, and hyperproliferation 
disorders such as restenosis, fibrosis, psoriasis, osteoarthritis 
and rheumatoid arthritis. 

PKs have also been implicated in embryo implantation. 
Thus, the compounds of this invention may provide an 
elective method of preventing such embryo implantation 
and thereby be useful as birth control agents. 

In yet another aspect, the compounds of the instant 
invention can also be used as anti -infective agents. 

Finally, both RTKs and CTKs are currently suspected as 
being involved in hyperimmune disorders. 

Pharmaceutical Compositions and Use 

A compound of the present invention or a physiologically 
acceptable salt thereof, can be administered as such to a 
human patient or can be administered in pharmaceutical 
compositions in which the foregoing materials are mixed 
with suitable carriers or excipient(s). Techniques for formu- 
lation and administration of drugs may be found in “Rem- 
ington’s Pharmacological Sciences,” Mack Publishing Co., 
Easton, Pa., latest edition. 

Routes of Administration 

Suitable routes of administration may include, without 
limitation, oral, intraoral, rectal, transmucosal or intestinal 
administration or intramuscular, epicutaneous, parenteral, 
subcutaneous, transdermal, intramedullary, intrathecal, 
direct intraventricular, intravenous, intravitreal, intraperito- 
neal, intranasal, intramuscular, intradural, intrarespiratory, 
nasal inhalation or intraocular injections. The preferred 
routes of administration are oral and parenteral. 

.Alternatively, one may administer the compound in a 
local rather than systemic manner, for example, via injection 
of the compound directly into a solid tumor, often in a depot 
or sustained release formulation. 

Furthermore, one may administer the drug in a targeted 
drug delivery system, for example, in a liposome coated 
with tumor-specific antibody. The liposomes will be targeted 
to and taken up selectively by the tumor. 

Composition/Formulation 

Pharmaceutical compositions of the present invention 
may be manufactured by processes well known in the art, 
e.g., by means of conventional mixing, dissolving, granu- 
lating, dragee- making, levigating, emulsifying, encapsulat- 
ing, entrapping, lyophilizing processes or spray drying. 

Pharmaceutical compositions for use in the methods of 
the present invention may be prepared by any methods of 
pharmacy, but all methods include the step of bringing in 
association the active ingredient with the carrier which 
constitutes one or more necessary ingredients. In particular, 
pharmaceutical compositions for use in accordance with the 
present invention may be formulated in conventional man- 
ner using one or more physiologically acceptable carriers 
comprising excipients and auxiliaries which facilitate pro- 
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cessing of the active compounds into preparations which can 
be used pharmaceutically. Proper formulation is dependent 
upon the route of administration chosen. 

Dosage forms include tablets, troches, dispersions, sus- 
5 pensions, solutions, capsules, patches, syrups, elixirs, gels, 
powders, magmas, lozenges, ointments, creams, pastes, 
plasters, lotions, discs, suppositories, nasal or oral sprays, 
aerosols and the like. 

For injection, the compounds of the invention may be 
to formulated in aqueous solutions, preferably in physiologi- 
cally compatible buffers such buffers with or without a low 
concentration of surfactant or cosolvent, or physiological 
saline buffer. For transmucosal administration, penetrants 
appropriate to the barrier to be permeated are used in the 
15 formulation. Such penetrants are generally known in the art. 

For oral administration, the compounds can be formulated 
by combining the active compounds with pharmaceutically 
acceptable carriers well known in the an. Such carriers 
enable the compounds of the invention to be formulated as 
20 tablets, pills, lozenges, dragees, capsules, liquids, gels, syr- 
ups, slurries, suspensions and the like, for oral ingestion by 
a patient. Pharmaceutical preparations for oral use can be 
made using a solid excipient, optionally grinding the result- 
ing mixture, and processing the mixture of granules, after 
25 adding other suitable auxiliaries if desired, to obtain tablets 
or dragee cores. Useful excipients are, in particular, fillers 
such as sugars, including lactose, sucrose, mannitol, or 
sorbitol, cellulose preparations such as, for example, maize 
starch, wheat starch, rice starch and potato starch and other 
30 materials such as gelatin, gum tragacanth, methyl cellulose, 
hydroxypropylmethylcellulose, sodium carboxymethylcel- 
lulose, and/or polyvinyl-pyrrolidone (PVP). If desired, dis- 
integrating agents may be added, such as cross-linked poly- 
vinyl pyrrol idone, agar, or alginic acid. A salt such as sodium 
35 alginate may also be used. 

Dragee cores are provided with suitable coatings. For this 
purpose, concentrated sugar solutions may be used which 
may optionally contain gum arabic, talc, polyvinyl pyrroli- 
done, carbopol gel, polyethylene glycol, and/or titanium 
40 dioxide, lacquer solutions, and suitable organic solvents or 
solvent mixtures. Dyestuffs or pigments may be added to the 
tablets or dragee coatings for identification or to characterize 
different combinations of active compound doses. 

Pharmaceutical compositions which can be used orally 
45 include push-fit capsules made of gelatin, as well as soft, 
sealed capsules made of gelatin and a plasticizer, such as 
glycerol or sorbitol. The push-fit capsules can contain the 
active ingredients in admixture with a filler such as lactose, 
a binder such as starch, and/or a lubricant such as talc or 
50 magnesium stearate and. optionally, stabilizers. In soft cap- 
sules, the active compounds may be dissolved or suspended 
in suitable liquids, such as fatty oils, liquid paraffin, liquid 
polyethylene glycols, crcmophor, capmul, medium or long 
chain mono- di- or triglycerides. Stabilizers may be added in 
55 these formulations, also. 

For administration by inhalation, the compounds for use 
according to the present invention are conveniently deliv- 
ered in the form of an aerosol spray using a pressurized pack 
or a nebulizer and a suitable propellant, e.g., without limi- 
60 tation, dichlorodifluoromethane, trichlorofluoromethane, 
dichlorotetra-fluoroethane or carbon dioxide. In the case of 
a pressurized aerosol, the dosage unit may be controlled by 
providing a valve to deliver a metered amount. Capsules and 
cartridges of, for example, gelatin for use in an inhaler or 
65 insulator may be formulated containing a powder mix of the 
compound and a suitable powder base such as lactose or 
starch 
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The compounds may also be formulated for parenteral 
administration, e.g., by bolus injection or continuous infu- 
sion. Formulations for injection may be presented in unit 
dosage form, e.g., in ampoules or in multi-dose containers, 
with an added preservative. The compositions may take such 
forms as suspensions, solutions or emulsions in oily or 
aqueous vehicles, and may contain formulating materials 
such as suspending, stabilizing and/or dispersing agents. 

Pharmaceutical compositions for parenteral administra- 
tion include aqueous solutions of a water soluble form, such 
as, without limitation, a salt, of the active compound. 
Additionally, suspensions of the active compounds may be 
prepared in a lipophilic vehicle. Suitable lipophilic vehicles 
include fatty oils such as sesame oil. synthetic fatty acid 
esters such as ethyl oleate and triglycerides, or materials 
such as liposomes. Aqueous injection suspensions may 
contain substances which increase the viscosity of the sus- 
pension. such as sodium carboxymethyl cellulose, sorbitol, 
or dextran. Optionally, the suspension may also contain 
suitable stabilizers and/or agents that increase the solubility 
of the compounds to allow for the preparation of highly 
concentrated solutions. 

Alternatively, the active ingredient may be in powder 
form for constitution with a suitable vehicle, e.g., sterile, 
pyrogen-free water, before use. 

The compounds may also be formulated in rectal com- 
positions such as suppositories or retention enemas, using, 
e.g., conventional suppository bases such as cocoa butter or 
other glycerides. 

In addition to the formulations described previously, the 
compounds may also be formulated as depot preparations. 
Such long acting formulations may be administered by 
implantation (for example, subcutaneously or intramuscu- 
larly) or by intramuscular injection. A compound of this 
invention may be formulated for this route of administration 
with suitable polymeric or hydrophobic materials (for 
instance, in an emulsion with a pharmacologically accept- 
able oil), with ion exchange resins, or as a sparingly soluble 
derivative such as, without limitation, a sparingly soluble 
salt. 

Alternatively, other delivery systems for hydrophobic 
pharmaceutical compounds may be employed. Liposomes 
and emulsions are well known examples of delivery vehicles 
or carriers for hydrophobic drugs. In addition, certain 
organic solvents such as dimethylsulfoxide also may be 
employed, although often at the cost of greater toxicity. 

Additionally, the compounds may be delivered using a 
sustained-release system, such as semi permeable matrices of 
solid hydrophobic polymers containing the therapeutic 
agent. Various sustained-release materials have been estab- 
lished and are well known by those skilled in the art. 
Sustained-release capsules may, depending on their chemi- 
cal nature, release the compounds for a few weeks up to over 
100 days. Depending on the chemical nature and the bio- 
logical stability of the therapeutic reagent, additional strat- 
egies for protein stabilization may be employed. 

The pharmaceutical compositions herein also may com- 
prise suitable solid or gel phase carriers or excipients. 
Examples of such carriers or excipients include, but are not 
limited to. calcium carbonate, calcium phosphate, various 
sugars, starches, cellulose derivatives, gelatin, and polymers 
such as polyethylene glycols. 

IVfany of the PK modulating compounds of the invention 
may be provided as physiologically acceptable salts wherein 
the claimed compound may form the negatively or the 
positively charged species. Examples of salts in which the 
compound Ibrms the positively charged moiety include, 
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without limitation, quaternary ammonium (defined else- 
where herein), salts such as the hydrochloride, sulfate, 
malate, carbonate, lactate, tartrate, maleate, succinate 
wherein the nitrogen atom of the quaternary ammonium 
5 group is a nitrogen of the selected compound of this inven- 
tion which has reacted with the appropriate acid. Salts in 
which a compound of this invention forms the negatively 
charged species include, without limitation, the sodium, 
potassium, calcium and magnesium salts formed by the 
to reaction of a carboxylic acid group in the compound with an 
appropriate base (e.g. sodium hydroxide (NaOH), potassium 
hydroxide (KOH), Calcium hydroxide (Ca(OH) 2 ), etc.). 

Dosage 

Pharmaceutical compositions suitable for use in the 
present invention include compositions wherein the active 
ingredients are contained in an amount sufficient to achieve 
the intended purpose, i.e., the modulation of PK activity or 
the treatment or prevention of a PK-related disorder. 

More specifically, a therapeutically effective amount 
means an amount of compound effective to prevent, alleviate 
or ameliorate symptoms of disease or prolong the survival of 
the subject being treated. 

Determination of a therapeutically effective amount is 
well within the capability of those skilled in the art, espe- 
cially in light of the detailed disclosure provided herein. 

For any compound used in the methods of the invention, 
the therapeutically effective amount or dose can be esti- 
mated initially from cell culture assays. Then, the dosage can 
30 be formulated for use in animal models so as to achieve a 
circulating concentration range that includes the IC 50 as 
determined in cell culture (i.e., the concentration of the test 
compound which achieves a half-maximal inhibition of the 
PK activity). Such information can then be used to more 
35 accurately determine useful doses in humans. 

Toxicity and therapeutic efficacy of the compounds 
described herein can be determined by standard pharmaceu- 
tical procedures in cell cultures or experimental animals, 

, e.g., by determining the IC 50 and the LD 50 (both of which 
40 are discussed elsewhere herein) for a subject compound. The 
data obtained from these cell culture assays and animal 
studies can be used in formulating a range of dosage for use 
in humans. The dosage may vary depending upon the dosage 
form employed and the route of administration utilized. The 
45 exact formulation, route of administration and dosage can be 
chosen by the individual physician in view of the patient’s 
condition. (See e.g., Fingl, et al., 1975, in “The Pharmaco- 
logical Basis of Therapeutics”, Ch. 1 p. 1). 

Dosage amount and interval may be adjusted individually 
50 to provide plasma levels of the active species which are 
sufficient to maintain the kinase modulating effects. These 
plasma levels are referred to as mi nim al effective concen- 
trations (MECs). The MEC will vary for each compound but 
can be estimated from in vitro data, e.g., the concentration 
55 necessary to achieve 50-90% inhibition of a kinase may be 
ascertained using the assays described herein. Dosages nec- 
essary to achieve the MEC will depend on individual 
characteristics and route of administration. HPLC assays or 
bioassays can be used to determine plasma concentrations. 
60 Dosage intervals can also be determined using MEC 
value. Compounds should be administered using a regimen 
that maintains plasma levels above the MEC for 10-90% of 
the time, preferably between 30-90% and most preferably 
between 50-90%. At present, the therapeutically effective 
65 amounts of the inventive compounds described herein may 
range from approximately 25 mg/m 2 to 1000-mg/m 2 perday. 
Even more preferably 25 mg/m 2 to 1 50 mg/m 2 . 
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In cases of local administration or selective uptake, the should be understood that R groups shown in the general 
effective local concentration of the drug may not be related procedures are meant to be generic and non-limiting, and do 

to plasma concentration and other procedures known in the not correspond to definitions of R groups elsewhere in this 

art may be employed to determine the correct dosage document. Each such R group represents one or multiple 



amount and interval. 

The amount of a composition administered will, of 
course, be dependent on the subject being treated, the 
severity of the affliction, the manner of administration, the 
judgment of the prescribing physician, etc. 

Packaging 

The compositions may, if desired, be presented in a pack 
or dispenser device, such as an FDA approved kit, which 
may contain one or more unit dosage forms containing the 
active ingredient. The pack may for example comprise metal 
or plastic foil, such as a blister pack. The pack or dispenser 
device may be accompanied by instructions for administra- 
tion. The pack or dispenser may also be accompanied by a 
notice associated with the container in a form prescribed by 
a governmental agency regulating the manufacture, use or 
sale of pharmaceuticals, which notice is reflective of 
approval by the agency of the form of the compositions or 
of human or veterinary administration. Such notice, for 
example, may be of the labeling approved by the U.S. Food 
and Drug Administration for prescription drugs or of an 
approved product insert. Compositions comprising a com- 
pound of the invention formulated in a compatible pharma- 
ceutical carrier may also be prepared, placed in an appro- 
priate container, and labeled for treatment of an indicated 
condition. Suitable conditions indicated on the label may 
include treatment of a tumor, inhibition of angiogenesis, 
treatment of fibrosis, diabetes, and the like. 

EXAMPLES 

The following examples are given to illustrate the present 
invention. It should be understood, however, that the inven- 
tion is not to be limited to the specific conditions or details 
described in these examples. 

The numbering in the examples corresponds to the num- 
bering in the Tables herein. Reaction schemes and example 
numbers beginning with a letter (I) relate to pyridine com- 
pounds, whereas those beginning with a letter (II) relate to 
pyrazine compounds. Example numbers beginning with L 
are library syntheses. Example numbers having a letter 
notation (a, b, c, etc.) illustrate the synthesis of reagents 
subsequently used in the synthesis of the inventive com- 
pounds, which have a number notation (1, 2, 3, etc.). 
Reagents can be synthesized as shown herein, or are avail- 
able from commercial sources (e.g., Aldrich, Milwaukee, 
Wis.; Acros, Morris Plains, N.J.; Biosynth International, 
Naperville, 111.: Frontier Scientific, Logan, Utah; TCI 
America, Portland, Oreg.; Combi-Blocks, San Diego, Calif.; 
Matrix Scientific. Columbia, S.C.; Acros, Morris Plains, 
N.J.; Alfa Aesar, Ward Hill. Mass.: Apollo Scientific, UK; 
etc.) or can be synthesized by procedures known in the art. 
When a general or exemplary synthetic procedure is referred 
to, one skilled in the art can readily determine the appro- 
priate reagents, if not indicated, extrapolating from the 
general or exemplary procedures. 

In the general procedures 1-43 described herein, although 
some of the procedures are generalized and exemplary, past 
tense is used to indicate that these general procedures were 
the procedures used to synthesize the compounds. Some of 
the general procedures are given as examples for preparing 
specific compounds. One skilled in the art can readily adapt 
such procedures to the synthesis of other compounds. It 



5 chemical moieties that can be the same or different from 
other chemical moieties also represented by the same R 
symbol. Moreover, representation of an unsubstituted posi- 
tion in structures shown or referred to in the general proce- 
dures is for convenience and does not preclude substitution 
10 as described elsewhere herein. For specific groups that can 
be present, either as R groups in the general procedures or 
as optional substituents not shown, refer to the descriptions 
in the remainder of this document, including the claims, 
15 summary and detailed description. It should be further 
understood that compound numbers shown in the general 
schemes and general procedures in the Examples are for 
convenient reference only, and do not correspond to the 
numbers used elsewhere throughout this document. For 
example, the nitiopyridine compound (1) in general scheme 
I is different from the compound of formula 1 



R 1 




NH 2 



described herein. 

35 General Scheme I for the Synthesis of 5 -Aryl-3- (Substi- 
tuted-Benzyloxy)-Pyridin-2-ylamine (6): 

General Scheme II for the Synthesis of 5-Aryl-3-(Substi- 
tuted-Benzy loxy)-Pyra zin-2 -ylamine 



40 




4 
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General Procedure 1 for the Synthesis of 5-Bromo-3- 5Q 
(Substituted-Benzyloxy)-Pyridin-2-ylamine (5): 

1. Preparation of 3-(substituted-benzyloxy)-2-nitro-pyri- 
dine (3): To a stirred solution of Cs 2 C0 3 (1 .0 molar equiva- 
lent)) in DMF (0.2 M) under a N 2 atmosphere containing 
3-hydroxy-4-nitro-pyridine (Aldrich. 1.0 molar equivalent) 55 
was added substituted benzyl bromide (1.0 molar equiva- 
lent). The mixture was stirred for 6 h at ambient temperature. 
The reaction was then diluted with EtOAc, and partitioned 
with H 2 0. The aqueous layer was extracted with EtOAc 
twice. The organic layers were then combined, washed with 60 
H 2 0 and brine, dried over Na 2 S0 4 , filtered, and concen- 
trated to dryness under vacuum to yield 3-(substituted- 
benzyloxy)-2-nitro-pyridine (3) as a solid. 

2. Preparation of 3-(substituted-benzyloxy)-pyridin-2- 
ylamine (4): To a stirred mixture of AcOH and EtOH (1.3:1) 65 
was suspended 3-(substituted-benzyloxy-2-nitio-pyridine 
(1.0 molar equivalent, 1 M) and iron chips (1.0 molar 



64 

equivalent). The reaction was heated slowly to reflux and 
allowed to stir for 1 hr. The reaction was cooled to room 
temperature then filtered through a pad of celite. The result- 
ing filtrate was neutralized with cone. NH 4 0H, and then 
extracted with EtOAc for three times. The combined organic 
extracts were washed with saturated NaHC0 3 , H 2 0, and 
brine, dried over Na 2 S0 4 , filtered and concentrated to dry- 
ness under vacuum to yield 3-(substituted-benzyloxy)-pyri- 
din-2-ylamine (4) as a solid. 

3. Preparation of 5-bromo-3 -(substituted benzyloxy)-py- 
ri din-2 -ylamine (5): A stirring solution of 3-(substituted- 
benzyioxy)-pyridin-2-ylamine (4) (1.0 molar equivalent) in 
acetonitrile was cooled to 0° C. using an ice bath. To this 
solution was added N-bromosuccinimide (Aldrich, 1.0 
molar equivalent) portionwise. The reaction was stirred at 0° 
C. for 15 min. The reaction was concentrated to dryness 
under vacuum. The resulting dark oil was dissolved in 
EtOAc and partitioned with H 2 0. The organic was then 
washed with saturated NaHC0 3 twice and brine once. Acti- 
vated charcoal was added to the organic layer and warmed 
to reflux. The solution was then cooled to room temperature 
and filtered through a pad of celite. The organic was then 
concentrated to dryness under vacuum to one third the 
original volume. The solids were then filtered off to yield 
5-bromo-3-( substituted benzyloxy)-pyridin-2 -ylamine (5) as 
a solid. 

General Procedure 2 for the Synthesis of 5-Bromo-3- 
(Su bst ituted-Benzy loxy)- Pyra zin-2 -ylamine . 



Br 




To an ice cooled solution of substituted benzyl alcohol 
(1.0 molar equivalent) and anhydrous tetrahydrofiiran (0.14 
M) was added sodium hydride (1.0 molar equivalent) slowly 
under nitrogen atmosphere. After stirring for 30 minutes, 
3,5-dibromopyrazin-2-ylamine (1 .0 molar equivalent) in tet- 
rahydrofuran (0.56 M) was added via an addition funnel at 
a fast dropwise rate. Once the addition was complete the ice 
bath was removed and the reaction was refluxed under 
nitrogen and monitored by reversed phase HPLC. After 18 
hr HPLC showed that the majority of the starting 3,5- 
dibromopyrazin-2-ylamine had been consumed and the 
reaction was allowed to cool to room temperature. The 
reaction mixture was concentrated, diluted with ethyl 
acetate, and washed with brine. The organic layer was dried 
over anhydrous magnesium sulfate and concentrated in 
vacuum. The crude product was purified using a silica gel 
eluting with 1 : 1 ethyl acetate/di chloromethane to yield the 
5-bromo-3-(substituted-benzyloxy)-pyrazin-2-ylamine as a 
white solid in 60-90% yield. 
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General Procedure 3 for the Synthesis of 5-Aryl-3-(Sub- 
stituted-Benzyloxy)-Pyridin-2-ylamine and 5-Aryl-3-(Sub- 
stituted-Benzyloxy)-Pyrazin-2-ylamine. 




A mixture of 5-bromo-3-(substituted-benzyloxy)-pyridin- 
2-ylamine or 5-bromo-3-(substituted-benzyloxy)-pyrazin-2- 
ylamine (1 molar equivalent), aryl boronic acid or ester (1.2 
molar equivalent), bis(triphenylphosphine) palladium 11 
chloride (0.03 molar equivalent) and sodium carbonate (3.0 
molar equivalent) in ethylene glycol dimethyl ether and 
water (10:0.5. 0.03 M) was de-gassed and charged with 
nitrogen for three times, and then heated to reflux under 
nitrogen for overnight. The reaction was cooled to ambient 
temperature and diluted with ethyl acetate. The mixture was 
washed with water, brine, dried over Na 2 S0 4 , and purified 
on a silica gel column to afford 5-aryl-3-(substituted-ben- 
zyloxy)-pyridin-2-ylamine, or 5-aryl-3-(substituted-benzy- 
loxy)-pyrazin-2-ylamine. 

General Procedure 4 for Amidation Reaction of 6-amino- 
5-(substituted-benzyloxy)-pyridin-3-yl] -benzoic acid: 





66 

To a solution of 6-amino-5-(substituted-benzyloxy)-pyri- 
din-3-yl] -benzoic acid (1 molar equivalent), 1 -hydroxy ben- 
zotriazole hydrate (HOBT, 1.2 molar equivalent), and l-(3- 
dimethylaminopropyl)-3-elhylcarbodiimide hydrochloride 
5 (EDC, 1.2 molar equivalent) in DMF (0.2 M) was added 
amine (1.2 molar equivalent). The reaction solution was 
stirred at room temperature for overnight, then diluted with 
EtOAc, and partitioned with H 2 0. The organic was sepa- 
rated and the aqueous was extracted with EtOAc. The 
to organic layers were combined, washed with saturated 
NaHC0 3 , and concentrated to dryness under vacuum. The 
material was purified using column chromatography (silica 
gel. 99:1 to 95:5 CH 2 Cl 2 /MeOH). The fractions containing 
product were concentrated under vacuum to yield the amide 
15 product. 

General procedure 5 for the preparation of 3 -(substituted - 
benzyloxy)-5-(3-dialkylaminomethyl-lH-indol-5-yl)-pyri- 
din-2-ylamine: 




To a solution of benzo triazole (1.0 molar equivalent) in 
dichloromethane (0.2 M) was added amine (1.0 molar 
65 equivalent). The reaction was stirred for 5 minutes at room 
temperature after which formaldehyde (37% by wt, 1.0 
molar equivalent) was added and the reaction was capped 
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and stirred at room temperature for 3 hr. Once TLC (10% 
ethyl acetate: dichloromethane) showed the consumption of 
starting benzotriaziole the reaction was dried with anhy- 
drous magnesium sulfate (10 g), filtered and concentrated in 
vacuo. The crude product was purified with a silica gel 5 
column eluting with 1:1 ethyl acetate: dichloromethane to 
yield the desired product as a white solid. 

To a solution of the aminomethylbenzotriazole interme- 
diate (1.0 molar equivalent) in dichloromethane (0.43 M) 1Q 
was added aluminum chloride (2.0 molar equivalent), and 
then followed by 3-(2,6-Dichloro-benzyloxy)-5-(lH-indol- 
5-yl)-pyridine-2-ylamm (1.1 molar equivalent). The reaction 
was capped and heated with stirring to 40° C. for 3-4 hr. The 
reaction was then removed from the heat and allowed to cool \ 5 
to room temperature. The reaction mixture was diluted with 
sodium hydroxide (0.2 M) and chloroform, recapped and 
vigorously stirred at room temperature to dissolve the resi- 
due in the vial. The chloroform was extracted away from the 
aqueous, dried over anhydrous sodium sulfate and concen- 2 o 
trated in vacuo. The crude product was purified with a silica 
gel column, first eluting with 1:1, ethyl acetate: dichlo- 
romethane, to elute the less polar impurities and then eluting 
the product with 90:9:1, chloroform:methanol:ammonium 
hydroxide. (Yields 10-67%.) 25 

General Procedure 6 for the synthesis of 3-(Substituted- 
benzyloxy)-5-phenyl-pyridin-2-ylamine using example 
1 - 88 : 




-continued 




To a solution of 3-benzyloxy-5-phenyl-pyridin-2-ylamine 
(Example 1-87, 3.27 g, 1 1 .8 mmol) in methanol (30 mL) was 
added Pd(OH) 2 (2.5 g, 2.37 mmol). The mixture was 
degassed and charged with hydrogen three times, and then 
stirred under hydrogen balloon for 5 hr. The reaction was 
filtered through a celite pad, washed with methanol, and 
condensed. Alter high vacuum dry, 2-amino-5-phenyl-pyri- 
din-3-ol was obtained (2.04 g, 93% yield). MS m/z 187 
[M+l]. 

To a solution of 2-amino-5-phenyl-pyridin-3-ol (2.04 g, 
10.95 mmol) in THF (anhydrous, 30 mL) was added NaH 
(1.31 g, 32.85 mmol) slowly. The mixture was stirred under 
nitrogen for 20 minutes, and then trityl chloride (3.66 g, 
13.14 mmol) was added. The reaction was stirred at room 
temperature for over night under nitrogen. The solvent was 
evaporated, and the residue was dissolved in dichlo- 
romethane, washed with water, and dried over Na 2 S0 4 . 
After filtration and condensation, the crude product was 
purified on a silica gel column eluting with EtOAc-Hexane 
(1:10) to provide 5-phenyl-2-(trityl-amino)-pyridin-3-ol 
(1.09 g, 23% yield). MS m/z 427 [M+l]. 

To a solution of 5-phenyl -2-(trityl-amino)-pyridin-3-ol 
(100 mg, 0.24 mmol) in THF (3 mL) was added Cs 2 C0 3 (79 
mg, 0.24 mmol). The mixture was stirred at room tempera- 
ture for 20 minutes, and then 3-methoxybenzylbromide 
(0.037 mL. 0.26 mm ol) was added. The reaction was stirred 
at room temperature overnight, diluted with dichlo- 
romethane (5 mL), and filtered to remove the salts. The 
solvents were evaporated, and the residue was dissolved in 
10% trifluoroacetic acid in dichloromethane (2 mL). The 
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reaction was stirred for 2 hr, and evaporated. The residue 
was dissolved in dichloro methane, washed by sat. NaHC0 3 , 
and dried over Na 2 S0 4 . .After filtration and concentration, 
the crude product was purified on a silica gel column eluting 
with methanol-dichloromethane (from 3% to 15% gradient) 
to provide 3-(3-methoxy-benzyloxy)-5-phenyl-pyridin-2- 
ylamine as a white solid (43.5 mg, 60% yield). 

General Procedure 7 for the Synthesis of 3-(Substituted- 
benzyloxy)-5-Aryl-pyridin-2-ylaniine using Example 1-106: 



70 

mL) was added and the solvent was removed under reduced 
pressure. The residue was purified with silica gel chroma- 
tography (CH 2 Cl 2 :MeOH:NH 4 OH=100:3:0.3) to give 5-[4- 
(2-morpholin-4-yl-ethoxy)-phenyl]-3-(3-nitro-benzyloxy)- 
5 py rid in -2-vl amine as yellow solid (44 mg, 68%). 

General Procedure 8 for the Synthesis of {4-[6-.Amino- 
5-(substituted-benzyloxy)-pyridin-3-yl]-phenyl)[(2R>2- 
pyrrolidin-1 -ylmethyl-pyrrolidin- 1 -yl]-methanone using 
to Example 1-113: 




no 2 



To a solution of 2-amino-5-[4-(2-morpholin-4-yl-ethoxy)- 60 
phenyl]-pyridin-3-ol (prepared according to the procedures 
for 2-amino-5-phenyl-pyridin-3-ol in Example 1-88) (45.5 
mg. 0.14 mmol) in DMF (3 mL) at 0° C. was added NaH 
(60% in oil) (5.6 mg. 0. 1 4 mmol) and the mixture was stirred 
at 0° C. for 20 min. Ihen l-Bromomethyl-3-nitro-benzene 65 
was added and the mixture was stirred at 0° C. for 1 hr and 
at room temperature for 2 hr. Cold 1 N aqueous MCI (0. 1 





